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HOBART AMORY HARE, B.Sc., M.D., LLD. 


The death of Dr. Hobart Amory Hare, early on the morning of 
June 15, 1931, elosed a career of distinguished merit. Born in Phila- 
delphia sixty-eight years ago, son of Bishop William Hobart Hare 
and hlary Amory Plowe Hare, he came of a long line of ancestors 
eminent not alone in the church, but also in the realm of applied 
science, from whom he inherited a rich mental endowment. 

Following a preparatory education at the Episcopal Academy of 
Philadeljjhia, he entered the University of Pennsyh^ania, was grad- 
uated in Medicine in 1SS4, received the degree of B.S. in 1885, and 
soon thereafter went abroad and pursued studies at Berne, Leipsic 
and London, chiefly concerned with physiologic research. 

Shortly after his return, well equipped for the position, he was 
appointed Lecturer in Physiolog.y in the Biological Department of 
the University of Pennsylvania and began his admirable activities 
along the lines of original researcli, especially related to the physi- 
ologic action of drugs, and speedily demonstrated his unusual ability 
in this field of scientific endeavor. 

His aptitude for research work became evident even in his student 
days, in that on his graduation he was awarded the Faculty Prize 
for his thesis “The Influence of Quinin on the Blood.” During the 
first six years after his graduation he was thrice the recipient of the 
Fiske Fund Prize of the Hhode I.sland hledical Society, Avon the 
Boylston Prize of Harvard (“Fever and Drugs Which Control It”), 
divided Avith Dr. EdAvard Martin the CartAvright Prize (“Studies 
in Respiration”), and the Warren Triennial Prize of the Massa- 
chusetts General Ho.spital (“Intestinal Obstruction”), and Avith 
Dr. Christian, of France, the prize offered by the Royal Academy 
of Belgium for a “Treatise on the Pathology and Treatment of 
Epilepsy,” and had the unique honor of receiving the Fothergillian 
Gold Medal of the Medical Society, of London for his essay on 
“Mediastinal Disease,” being the only American aaLo has ever 
obtained this distinction. 

EA'^en at this early period of his career the clinical side of medicine 
attracted his attention, and his attainmeirts in this respect Avere 
recognized by the University of Pennsylvania in his appointment 
in 1 890 as Clinical Professor of Diseases of Children. 

One year later he Avas called by the authorities of the Jefferson 
Medical College of Philadelphia to fill the chair of Therapeutics and 
Materia Medica, later enlarged by his selection as Professor of 
Clinical Medicine and as Physician to the Jefferson Hospital. ^ 

. For forty years he fulfilled the duties of these positions Avith^ an 
ability unexcelled during that period bj^’ any member of the medical 
staff of this distinguished Institution, as thousands of her alumni 
who Avere the happy beneficiaries of his instruction will readily attest. 

As one of the editors, first of the UniA'^ersity Medical Magazine, 
later, for a brief period, of The Medical Ncavs of Philadelphia, and 

(1 c) 



subsequently, for many years, of the Therapeutic Gazette, he dis- 
played in his editorials his happy faculty of careful appraisement 
of clinical observations and therapeutic values. He was also editor, 
since its foundation in 1899, of Progressi^'e ^Medicine, published by 
the same firm as publishes this journal, a quarterly digest which has 
been most useful and educationally valuable to the English-sneakinir 
medical world. 

As a teacher, blessed with a facility and clarity of expression, he 
held his student audiences in rapt attention as he expounded the 
physiologic action of drugs and the various indications for their 
employment in the cure and amelioration of disease, and practically 
demonstrated their value in his rich clinical service at the Hospital. 

Speedily he established his reputation as a consultant. Skillful 
in his physical e.xaminations, accurate in his analyses of the symp- 
toms-complex, wise in his therapeutic recommendations based on 
his unusual knowledge of the physiologic action of remedial agents, 
his services were in constant demand. 

In spite of his crowded hours as editor, teacher, practitioner and 
con.sultant, Dr. Hare found time to write a number of sterling books 
and monographs, to edit systems of composite authorship and to 
make numerous important contributions to current medical litera- 
ture, representing a product of distinguished work which is little 
short of amazing. Of these his “Practical Therapeutics” and his 
“Practical Diagnosis” achieved the greatest success, the former 
passing through twenty-two and the latter through nine editions in 
order to satisfy the universal demand. 

His distinguished services in the domain of medicine were empha- 
sized by the Trustees of the University of Pennsylvania in the 
bestowal of the honorary degree of LL.D. in 1900. He was President 
of the College of Physicians of Philadelphia, 192.5-1927. 

As a member of the Board of City Trusts he displayed an ai)ility 
in comprehending the e.xtensivc busine.ss interests of this important 
Committee which commanded the lasting admiration of liis col- 
leagues. Deeply interested in Girard College and l\ills Hospital, 
his eft'orts in their Ijehalf yielded results of high importance. 

During the Great War he served his country with fine fidelity 
as Lieutenant Commander in the !\avy. 

l^r. Hare’s career demonstrated the inestimai)!e value of labora- 
tory training, research and the spirit of research in laying the foun- 
dation for a teacher of the art and seitmee of medicine, for a sound 
])ractitioner, and for a safe and well-informed consultant. 1 o all 
these tasks, faithfully performed, he lent a new vitality. I le believed 
thoroughly in hi.s mission: to train medical .students for their careers 
to be devote<l to the relief of human suffering and the ijrolongation 
of liuman life, llis own life he lived abundantly; he gave richly of 
the best that was in him. He set his distinctive mark on our science. 
He will be missed as few men are. 

G. K. UK .ScfiwKrxJTz, 
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THE HEART IN OLD AGE.'= 

A Study of too Patients Seventy-five Yeaes of Age 

AND Older. 


By Fredrick A. Willius, M.D., 

HEAD OF SECTION ON CAEDIOLOGY, THE MAYO CLINIC; ASSOCIATE PROFESSOR OF 
MEDICINE, THE MAYO FOUNDATION FOR MEDICAL EDUCATION AND 
RESEARCH, GRADUATE SCHOOL, UNIVERSITY OF MINNESOTA, 
ROCHESTER, MINN. 


In a period of sixty-five years fifteen years have been added to 
the span of life. This prolongation of life has been largely affected 
by decrease in mortality in infancy and childhood. However, there 
is no evidence at hand to indicate an increased expectation of life 
for adults or the aged. 

A study of present-day charts of death rate reveals the fact that 
the improvement made in the reduction of the death rate from 
tuberculosis and pneumonia, for instance, is being counterbalanced 
by the increasing death rate from heart disease. Dublin clearly 
emphasized this observation. 

In a consideration of the possibility of extending human life, 
Dublin, in 1922, constructed a hypothetic life table based on the 
life table for states which were in the registration area of the United 
States in 1910. He expressed the most favorable mortality rate 
that might be anticipated in view of knowledge and actual 
accomplishments at the time lie was writing. According to his 
figures, the expectation of life at birth was approximately sixty-five 
years. 

Submitted for publication January 16, 1931. 
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llierefore, if sixty-five years may be said to represent the optimal 
expectation of present-day life, and if heart disease is the leading 
cause of death today, it seems desirable to investigate the status 
of the heart in aged persons. 

The Present Study. Material. In order to obtain cases in 'which 
special consideration, -n^as given to the cardioA-ascular system, tlie 
records of all patien'ts who had undergone electrocardiographic 
examination at The Mayo Clinic, from August 1, 1914, to January 1, 
1930, were considered, and from these, cases of aged persons were 
selected.^ In order to avoid approximating the average accepted 
expectation of life, sixty-five years, the low age limit for patients 
in this study was arbitrarily set at seventy-five years. The oldest 
patient was ninety-six j-ears of age. Under these limitations 700 
cases Avere available for study, representing an incidence of 1.1 per 
cent of persons who had undergone electrocardiographic examination. 

It must be acknowledged that the results of critical analysis of 
this selected material are not entirely comparable to those that 
might be derived from a similar number of cases of patients of the 
same ages as those selected taken from the general population or 
from other limited fields of the general population. It must be 
assumed that the majority of aged patients who seek medical 
advice at a clinic which is more or less distant from their homes 
have ailments that may not exist to the same degree and c.xtent 
among patients in other groups. 

Affe, Owing to the fact tliat this study represents patients in 
seA'enteen separate years of life, it seemed desirable to simplify the 
statistics by considering the ages in combined periods of two years. 

Nearly half (47 per cent) of the cases occurred in the age group 
seventy-five and seventy-six years. (Table I.) A progressi\’e 
diminution in incidence occurred as age increased, as Avould be 
anticipated. Only 4 cases (0.5 per cent) occurred in the oldest age 
group Avhich Avas enlarged to include patients, ninety-one to ninety- 
six years of age. Six hundred four (86.3 per cent) of the case.s 
occurred among patients who had not reached the eighty-first year 
of life. 

Tadi.k I.— Agb Ikcipekce. 
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females (1S.5 per eent). The consistent predominance of males in 
all age groups is evident in Table 11. 


Aro trroiip, years 
75and7G . 

77 and 78 . 

79 and SO , 

SlandS2 . 

SSandS-i . 

85 and so . 

87 and 88 . 

91 to 90 , 

Total ... 700 571 81.5 129 18.5 

The marked disproportion in sex incidence in the series of 700, 
includmg those who had heart disease and those who had not, was 
due in large measure to the fact that 186 patients (26.5 percent) 
came to the Clinic because of the disease which so often affects 
aged men, benign prostatic hypertrophy. Also, the well-recognized 
greater incidence of heart disease among males influenced the sex 
incidence to a considerable degree, in this series; the ratio of men 
to women who had heart disease was 5 to 1. This difference in 
incidence is probably somewhat greater than that which would 
occur in a random selection of patients of similar age groups. 

Blood Pressure. The blood pressure of all patients in this series 
was investigated. In many cases the average of several readings 
was taken; in others the records represent only a single Teading. 
Owing to the fact that some of the later age groups were small, the 
statistical error obviously was greater than that which would occur 
ivith larger groups of cases. The figures, however, give the general 
tendency of blood pressure in the aged, especially with reference to 
hypertension. Studies of blood pressure that would allow com- 
parison between the sexes was not attempted owing to the relatively 
small number of women. 

Alvarez and Stanley, in studying the blood pressure of 6000 
prisoners, ranging in age from fifteen to eighty-four years, found 
that the modal or most typical pressure varied little from youth 
to old age. Their observations also indicated that the mean or 
arithmetic average pressure did not increase until after the fortieth 
year. Among the male prisoners the percentage with systolic pres- 
sures of more than 140 mm. of mercury, in the age group twenty 
to forty years, remained constant, suggesting that those persons 
who had hypertensive readings at the age of forty years had similar 
readings at the age of twenty years. A pressure of 115 mm. is 
just as normal, these authors stated, and a pressure of 140 mm. is 
just as abnormal, in an old man as in a young one. Thej" also 
found that diastolic pressure tends to rise several years in advance 
of systolic pressure. 




4 


WILUUS; THE HEAHT IX OLD AGE 


In studying the systolic blood pressures in young men, Diehl 
and Sutherland based their investigation on 5122 students who 
entered the University of Minnesota. They found systolic pressures 
of 140 mm. or more in 16.2 per cent of their group examined in 
1922 and in 9 per cent of their groups examined in 1923 and in 1924. 
In the latter groups systolic readings of 160 mm. or more occurred 
in 0.5 per cent and of 170 mm. or more in 0.1 per cent. Believing 
that excitement and nervous influences miglit account for the 
discrepancy between the group examined in 1922 and those ex'amined 
respectively in 1923 and 1924, 209 students of the 389 with systolic 
readings of 140 mm. or more were reexamined, and only 15 per cent 
of these proved to have persistent hj^iertension. 

In the present group 521 aged patients (74.5 per cent) had 
systolic blood pressures of 140 mm. or more. (Table III.) This 
is opposed to the results in young and middle-aged persons. Of 
patients with systolic blood pressure of 140 mm. or more 492 (70.3 
per cent) were in tlie first three age groups, that is, from tlie age 
of seventy-five to eighty years, inclusive. Only 6S patients (9.7 
per cent) had systolic blood pressures of 200 mm. or more, and these, 
likewise, were chiefly in the first three age groups. The systolic 
blood pressures of 414 patients (59.1 per cent) were within the range 
of 130 to ISO mm. 



The average s\-sto!ic pressure according to age groups i.s .«howu 
in Fig 1 fliiese averages are not without considcrai)ie error owing 
to the great variation of the individual compomnits of the various 
age gro^ups. The average .systolic reading m all age groups vas 
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more than 140 mm.; the lowest average for any age group was 
142.5 mm. The peak occurred in the age group eighty-one and 
eighty-two years in which the average systolic pressure was 164.2 mm. 

The mean pressure or arithmetic average of the systolic and 
diastolic pressures (Tables III, IV and V) varied in a fairly parallel 
manner witli the systolic pressure. (Fig. 1.) In a study of this 
t^^e the mean pressure has little significance, owing to the fact 
that it is profoundl.y influenced by either abnormally high or 
abnormally low readings. The range of average mean pressures was 
109 to 127.8 mm. 

The diastolic blood pressure taken by itself did not parallel the 
systolic. Onl}' 282 patients (40.3 per cent) had diastolic pressures 
of 90 mm. or more, vdiich means that approximately one-third of 
tlie patients with s.ystolic pressure greater than 140 mm. had normal 
or practically normal diastolic pressures. Only 75 patients (10.7 
per cent) had diastolic pressures of 110 mm. or more. The diastolic 
blood pressure was between 60 and 120 mm. in the majority of cases; 
that is, in 464 (66.3 per cent). The averages of diastolic blood 
pressure, according to age groups, are shown in Fig. 1. With the 
exception of one age group, eight3 -one and eighty-two j^ears, the 
average diastolic pressures were less than 90 mm. 

Pulse pressure was 60 mm. or more in 487 cases (69.6 per cent). 
(Table V.) Pulse pressures of 90 mm. or more occurred in 145 
cases (20.7 per cent). The general trend of pulse pressure was in 
the range of 50 to 100 mm. where 504 cases (72 per cent) were placed. 
The averages of pulse pressure are shown in Fig. 1 ; all were in excess 
of 60 mm.; the highest average was 73 mm. and was recorded in 
the age group eighty-one and eighty-two j^ears. 

It is evident from the studies of blood pressure of the persons 
who comprised this aged group that hypertension is the rule; 
systolic blood pressures of 140 mm. or more occurred in 74.5 per 
cent, and diastolic blood pressures of 90 mm. or more occurred in 
40.3 per cent of the cases. . 

Distinctly low blood pressure occurred infrequently; systolic 
blood pressure was less than 120 mm. in only 9.3 per cent and 
diastolic blood pressure less than 70 mm. in only 11 per cent of the 
cases. 

' Patients Without Clinical Evidence of Heart Disease. In a con- 
sideration of aged patients the failure to elicit symptoms and signs 
of heart disease does not by any means indicate that the heart is 
normal. The extremely high incidence of arteriosclerotic cardio- 
vascular changes in senescence renders the possibility of finding a 
perfectly normal heart very remote. Robertson has stated that a 
normal heart is practically never observed at necropsy in a person 
who has passed the age of seventy-five years. Therefore, the group 
of patients under immediate consideration may be said merely not 
to have presented clinical evidence of heart disease. There were 
315 patients (45 per cent) in this categorjG (Table "N^I.) 



Taiilk III.—Systouc Blood Pressuhb ok 700 Patients Sevbntv-five Years of Age and Odder. 
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Table IV.— Diastolic Blood Pressure of 700 Patients Seventy-five Years of Age and Older. 
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Table VI.— Incidence op Heabt Disease in Vakious Age Groups and in 




Entire Group. 

Patients with evidence 
of heart disease. 

Patients without evi- 
dence of heart disease. 

Ago group, years. 

Cases. 

Number. 

Per cent. 

Number. 

Per cent. 

75 and 76 . 

. . . 329 

160 

48.6 

169 

51.4 

77 and 78 . 

. . . 185 

89 

48.1 

96 

51.9 

79 and 80 . 

. . . 90 

53 

58.8 

37 

41.2 

81 and 82 . 

. . . 46 

38 

82.6 

8 

17.4 

83 and 84 . 

. . . 23 

21 

91.3 

2 

8.7 

85 and 86 . 

... 14 

13 

92.8 

1 

7.2 

87 and 88 . 

. . . 9 

8 

88.8 

1 

11.2 

91 to 96 . 

... 4 

3 

75.0 

1 

25.0 

Total . 

... 700 

385 

55.0 

315 

45.0 


The sex incidence was the same as that in the entire series, namely, 
males, 262 (79.8 per cent), and females, 53 (20.2 per cent), or a 
ratio of 5 to 1. 

In Table VII is found the diversified list of diagnoses made in 
this group of cases, and from this it is apparent that very few 
relatively normal old people were available for study. 


Table VII. — Clinical Diagnoses in Cases Without Clinical Evidence op 

Heart Disease. 


Diagnosis. 

Cases. 

Diagnosis. 

Cases. 

Benign prostatic hypertrophy . 

136 

Glaucoma 

. 2 

Carcinoma 

48 

Calculi in urinary bladder 

. 2 

Arteriosclerosis 

25 

Uterine prolapse .... 

. 2 

Chronic arthritis 

15 

Chronic nephritis .... 

. 2 

Peptic ulcer 

10 

Pulmonary emphysema 

. 2 

Chronic cholecystitis . . . • 

10 

Exophthalmic goiter 

. 2 

Negative examinations . 

8 

Constipation 

. 2 

Adenomatous goiter with hyper- 


Tlmombophlebitis of leg 

. 1 

thyroidism 

7 

Asthmatic bronchitis . 

. 1 

Diabetes mellitus 

7 

Esophageal diverticulum . 

. 1 

Hernia . 

7 

Syphilis 

. 1 

Pernicious anemia .... 

6 

Ulcer of urinary bladder . 

. 1 

Cataract 

4 

Neuritis 

. 1 

Urethral stricture .... 

4 

Angioma 

. 1 

Trifacial neuralgia .... 

3 

Diverticulum of urinary bladder 

. 1 

Parldnson’s disease .... 

2 

Lymphatic leukemia . 

. 1 


The electrocardiograms in this group did not reveal significant 
abnormalities. Premature contractions were found at the time of 
examination in 108 cases (34.3 per cent). They were of ventricular 
origin in 57 cases, of auricular origin in 32 cases and of nodal origin 
in 19 cases. 

Patients With Clinical Evidence of Heart Disease: This group 
comprised 385 patients (Table VI), or 55 per cent of the entire 
series. The sex incidence was essentially the same as that in the 
entire group: males, 309 (80.3 per cent), and females, 76 (19.7 per 
cent), a ratio of 5 to 1. 

The types of heart disease found in a group of aged patients are 
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very limited. Hypertensive or coronary disease comprised 3S1 
(98.9 per cent) cases in the group studied. 

In making clinical differentiation between cases of hypertensive 
heart disease and cases of coronai^-- sclerosis I am mindful of the 
fact that these diseases coexist very commonly and, therefore, that 
the arbitrary division as given here is not without error. However, 
it was impossible accurately to select a group in which the two 
conditions were continued; therefore, tlie cases were classified 
according to tlie dominant clinical evidence, either as instances of 
hypertensive heart disease or of coronary disease. Turther to 
emphasize the coexistence of these diseases, the records of necropsy 
at The Mayo Clinic disclose such coexistence in approximately 80 per 
cent of the cases in which either disease occurs. 

Predominant hypertensive heart disease occurred in 209 cases, 
or 54,2 per cent. (Table VIII.) 

Table AHII. — Types akd Incidexce of Heart Disease. 


Age croup, ycnrs. I Tolnl. 


T>*pc of cardioc disease. 

/U 1 

77 

J 

79 

SI i 

83 

S3 

87 

91 



find 1 

and 

and 

find ; 

and 

and 

nnd 

to 

Xo. 

Per 


7G. ! 

j 

78. 

SO. 

82. 1 

S4. 

8C. 

88, 

90. 


cent. 

HjTiertcnsivo heart disease 

i 

92 j 

44 

2S 

2.1 i 

12 


3 

0 

209 

54.2 

Coronary sclerosis n-ith angina 

1 



1 







pectoris 

24 i 

12 

3 

3 i 

•1 

0 

0 

1 

47 

12.2 

Coronary sclerosis wtliout an- 

j 






j 




gina pectoris 

.14 

.11 

20 

12 i 

4 

c 

5 1 

2 

124 

32.2 

Coronary* tiirombosis 

0 

0 

1 

0 1 

0| 

0 


0 

1 

0.3 

Syjihilitio aortitis .... 

0 1 

1 

1 

0 ; 

1 

0 

0 ! 

0 

3 

O.S 

Chronic endocarditis with aortic 

j 



* 


I 

1 

1 



insiifliciency 

0 

1 


0 i 

i 

0 j 

1 

0 j 

I 

0 ' 

1 

0 i 

1 

0.3 


Coronary disease occurred in 172 cases (44.7 per cent) and 
was represented by 47 cases witli the anginal syndrome, 124 cases 
without painful seizures and only 1 case with coronary thrombosis. 
The extremely small incidence of coronary thrombosis (0..3 per 
cent) in this series of aged patients substantiates previous observa- 
tions that its occurrence is most common between the fiftieth and 
tlie seventietli years of life. This may indicate tliat the majority 
of persons who attain advanced age are permitted to do so, in part 
at least, because the\' possess a sturdy- and adequate coronary 
arterial tree, an endowment that is denied many other jiersons. 
This concept finds further support in the fact that, althoiigli the 
incidence of coronary sclerosis in this group was relatively higli, 
acute occlusion was exceptional. This suggests tiiat even in tiie 
presence of coronary disease cardiac nutrition is sufficient to permit 
life to be protracted definitely in excess of the accoptofl average, 
'Hie rarity of otlier fonn.s of heart disease is evident; only 4 ca-^cs 
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(1.1 per cent) were recorded. There were 3 cases of syphilitic 
aortitis and 1 case of nonsyphilitic aortic insufficiency. It is not 
unlikely, of course, that in the analysis of a larger group of aged 
patients other forms of heart disease occasionally would be encoun- 
tered. 

Congestive heart failure at the time of examination occurred in 
85 cases (22.1 per cent). More than half (54.1 per cent) of the 
patients who displaj^ed this syndrome had dominant hypertensive 
heart disease. 

The significant electrocardiographic abnormalities which occurred 
in cases of evident heart disease are shown in Table IX. T wave 
negativity occurred with greatest frequency; it was recorded in 96 
cases (24.9 per cent). This abnormality occurred predominantly 
in Lead I; the incidence was 57 cases (14.8 per cent). It is interest- 
ing to observe that no instance of T wave negativity occurred after 
the eighty-fourth year; in other words, none in the oldest 27 patients 
of the entire group. 


Table IX. — ELECTnocARnioGBAPHic Changes in Cases of Evident 

Heart Disease. 


Age group, years. Total. 


Electrocardiographic changes. 

1 75 
and 
76. 

77 
and 
7S. i 

1 

1 79 * 

'and 

80. 

81 

and 

82. 

83 i 85 i 87 
and) and] and 
84. ; 86.(88. 

91 

to 

96. 

No. 

Per 

cent. 

Group, 

per 

cent. 

Twave negativity in Load I 



7 

5 

1 

2 

1 

! 0 

0 

1 

0 

1 

1 

57 

14.8 


Twave negativity in Leads I 
and II 

i 

1 

G 1 

3 

2 

2 1 

0 

0 

0 

0 1 

( 13 

3.4 

i 

Twave negativity in Leads II 
and III 

11 1 

3 

1 

3 

1 

1 

i 0 

0 

0 

i 19 

4.9 


Twave negativity in Leads I, II 
and III 

1 2 ' 

2 

1 

1 i 

1 

1 

i 0 

0 

0 

1 j 

! 7 

l.S j 

24.9 

Complete block 

1 ! 

1 

1 

1 

0 

1 ° 

0 

0 

4 

1.0 


Delayed auriculoventricular con- 
duction 

5 

3 

1 

1 

1 

2 

1 

0 

14 

3.6 


Incomplete bundle-branch block 

4 

4 

3 

2 

0 

0 ' 

2 

1 

16 

4.2 i 


Complete bundle-branch block . j 

2 1 

1 

0 

1 

2 1 

0 

0 

0 

6 

1.6 1 


Sino-auricular block .... 

1 

0 

0 

0 

0 j 

1 0 

0 

i 0 

1 

0.3 1 

10.7 

Auricular fibrillation 

1 28 

21 

6 

5 


2 

1 

1 

68 

17.9 1 


Auricular flutter 

3 

0 

1 

0 

0 

0 

0 

0 

; 1 

4 

1.0 1 

1 

18.9 


Disturbances in cardiac conduction were present in 41 cases 
(10.7 per cent). Incomplete bundle-branch block and delayed 
auriculoventricular conduction were most common and occurred in 
16 cases (4.2 per cent) and 14 cases (3.6 per cent) respectively. 
The patients who exhibited delayed auriculoventricular conduction 
were all subjected to the atropin test, and the prolongation in 
transmission of impulse remained uninfluenced. 

Among electrocardiographic abnormalities auricular fibrillation 
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occurred M-ith greatest frequency. It was present in 6S cases (17.9 
per cent). Auricular flutter was found in only 4 cases (I per cent). 

Premature contraction occurred in 123 cask (31.9 per cent), an 
incidence slightly more than that in the group of patients without 
clinical evidence of heart disease. They were of ventricular origin 
in S3 cases, of auricular origin in 19 cases and of nodal origin in 
21 cases. 

Comment. Prom this study of aged patients, one gleans the 
impression that pie majority of persons, even in the presence of 
m'ident lieart disease, possess hearts of unusual quality. This 
impression becomes strengdiened by the fact that only S5 patients 
(12.1 per cent of tlie complete series) had congestive heart failure. 
The heart, impaired or unimpaired by disease, that permits con- 
tinuation of life to and beyond tlie seventj^-fifth year is an organ of 
unusual quality. 

Summary. This study is based on 700 patients seventy-five jmars 
of age and older who were carefully investigated with special refer- 
ence to the cardio\mscular system. The ages of the patients ranged 
from seventi'-five to ninetj''-sb: years. Fortj'-se\'en per cent of the 
patients were aged seventy-fi\'e and se\‘entj'-sLv years. The num- 
bers in the various age groups diminished progressi\'ely with advance 
in age; only 0.5 per cent were between the ages of ninety-one and 
ninety-six years. The ratio of tlie sexes was 5 men to 1 woman. 
Seventy and three-tenths per cent of tlie patients had s^'stolic blood 
pressures of 140 mm. of mercury or more. Only 9.7 per cent had 
systolic blood pressures of 200 mm. or more, llie mean blood pres- 
sure ranged from 109 to 127.S mm. The diastolic blood pressure 
in 40.3 per cent of cases was 90 mm. or more. Diastolic pressures 
of 110 mm. or more occurred in 107 eases. Pulse pressures of 
00 mm. or more occurred in 69.0 per cent of cases and readings of 
90 mm. or more in 20.7 per cent. It is evident from this study tliat 
ii>q)ertension is tlie rule in aged patients. There were 315 patients 
(45 per cent) witliout clinical evidence of heart disease as opposed 
to 3S5 patients (55 per cent) with clinical e^•idence of heart disease. 
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THE TREATMENT OF THE GASTROCARDIAC SYNDROME 
(GASTRIC CARDIOPATHY). 

By Privy Counsellor L. Roemheld, M.D., 

GUNDELSHEIM, GERMANY. 

(From the Schloss Hornegg Sanatorium for Internal and Nervous Diseases.) 

The “gastrocardiac syndrome” is an expression whieh I coined, 
in 1912, in order to characterize certain hitherto little-known rela- 
tions between stomach and heart, or, more generally speaking, 
between the digestive and circulatory systems. On the basis of 
extensive Roentgen ray studies I was able to demonstrate that 
many a so-called cardiac neurosis was, in reality, caused by some 
disturbance within the digestive tract. In fact, I am inclined to 
look upon the cardiovascular system as a sort of barometer which 
often registers organic or functional upheavals within the abdominal 
ca\dty and more particularly its upper left quadrant. 

The “gastrocardiac syndrome,” therefore, describes those dis- 
turbances of the circulatory system, and in particular the heart, 
which are produced by faulty function of the digestive tract, espe- 
cially the stomach. Such disturbances may occur in patients both 
with normal or diseased hearts, and are due to one of two causes: 
(1) Mechanical: From dislocation of the heart and large vessels 
due to elevation of the left half of the diaphragm as a result of 
subdiaphragmatic accumulation of air, such as may be caused by 
various organic or functional anomalies. (2) Reflex: Through 
the effect of chemical and toxic substances wthin the stomach and 
intestines. 

Of these two causes, the former is by far the more frequent. 
^^dlether the accumulation of air is within the stomach, the splenic 
flexure or generally distributed in the intestines, the diaphragm is 
almost always pushed upward more on the left side, because the 
weight of the liver restrains rightsided elevation. The heart, its 
free movements thus encroached upon, reacts, after a while, mth 
disturbances of rhythm and causes definitely unpleasant sensations. 

The reflex -affection of the heart, which is often associated with 
the mechanical, is caused by a variety of ailments of the gastro- 
intestinal tract. Among these, subacid or anacid conditions play 
a prominent role. Further, fermentation dyspepsia with marked 
•flatuleney, colitis localized in the transverse and descending colon, 
cholelithiasis, etc., are to be mentioned. On the other hand, ulcer 
or cancer of the stomach but rarely lead to cardiac disturbances. 

It must, however, be admitted that not in every case does the 
heart become disturbed by leftsided elevation of the diaphragm. 
By distending the stomach vdth carbonic acid for experimental 
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Studies, 1 foiind that certain individuals suffered no discomfort 
whatever, Avhile others complained eonsiderably of' distress in the 
region of the heart, let, in both categories the heart itself Avas 
organically sound. 

We may conclude from these experiments that the gastrocardiac 
syndrome can develop only if the heart responds too readily to 
stimuli. Tin's maj'' be the chief i-eason Avhy Ave find such gastro- 
cardiac symptoms primarily in people of middle or later life, and 
more particularly in patients of tlie wealthier classes ivlio take but 
little exercise, eat too hastily and, in general, lead a life of high 
tension. In men dyspeptic heart symptoms occur most often in 
that time of life Avhen the costal cartilages ossify and the thorax 
becomes rigid. Inasmuch as males are unaccustomed to costal 
breathing, interference with abdominal breathing such as would 
ensue from distention of the stomach or elevation of the diaphragm 
from any other cause is particularly unpleasant. Lack of habit and 
rigidity of the thorax render the costal type of breathing more 
difficult in males. 

Patients AA'ith the gastrocardiac syndronjc, as a rule, do not give 
the impression of being seriously ill- Yet they never feel quite 
AA’ell; they complain A-ery frequently of distress in the left sidcAA-hich, 
usually, is diagnosed either as “nervous” or being due to some 
obscure heart lesion. 

It is, of course, quite possible that occasionally such a patient 
may haA’c a true heart disease, and in such a case the disordered 
stomach Avith its AYarjdng degrees of distention, the elevation of the 
diaphragm and the mechanical dislocation of the heart represent 
serious complications. In the majority of instances, hoAVcA'cr, one 
searches in A-ain for objectiA'c findings of cardiac aifection in the.se 
patients. 

Let us, then, first consider the gastrocardiac syndrome in a 
patient Avith a normal heart. The classical .symptoms which, of 
course, need not be present in all cases ndth equal intensity arc as 
foIloAvs; There is. particularly after meals, a dull and painful 
pressure at the left costal margin. This may take the form of 
anginoid distress, Avith pain radiating into the left arm. P.ain 
behind the sternum is less often noticeable. Gas-prodiicing foods, 
in particular carbohydrates and cellulose, seem to bring on these 
attacks rather rcaflii’y, so that one may speak of certain idio.syn- 
cra.s)e.s. Then there is shortness of breath, an apparent inability 
of taking a deep bre.ath. The abnormal distention of the stomach 
Avith air, Avhich is often quite iinprc.ssivc on inspection, leads to 
irritation of the vagus nerve, and this again to bradycardia tmd 
extrasy.stolc. Of tiiis, the patient is actdely coruscious, p.articularly 
if he is nervoAis or hears the action of his heart Avhen lying on the 
loft side. Or else, the irritation may give rhe to tarliycardia, to 



roemiield: gastrocaiidiac syndrome 


15 


vertigo and sensations of fainting, either because the cardia is kinked 
or the large vessels in the thorax are jiressed upon; to a sense of 
fear or even of impending death, to syncope-like appearance, nausea, 
vomiting, hiccough, continued belching, etc.— in short, a complex 
of sjTOptoms v'hich at times may resemble Stokes-Adams syndrome 
and may assume alarming proportions, yet disappears as soon as 
the subdiaphi-agmatic air bubble has been removed by lavage of 
the stomach, an emetic or a purgative. 

Objectively, the heart findings, as a rule, are normal if the patient 
has not eaten. At the height of digestion, however, the impulse 
of the apex is dislodged upward and outward. Percussion fre- 
quently jdelds loud tj^panitic sound even above the left nipple, 
whereas there is dullness over the sternum and a relative dullness 
below tlie left clavicle. This latter phenomenon is due to the 
dislocation of the heart and a relative atelectasis of the upper left 
lung. The heart seems to lie transversely. On Roentgen ray 
examination it can clearb’’ be seen how the excessive accumulation 
of air beneath the left diaphragm raises the apex of the heart and 
displaces the aorta in such a way that its ascending portion is curved 
toward the right side, a picture which closely resembles that of a 
sclerosis of the aorta. At times, however, with milder symptoms, 
the objective evidences of displacement are very difficult to detect. 

Respiration is apt to be shallow and of the costal type. The 
patients complain of a multitude of dyspeptic symptoms and are 
discouraged because all previous medical attention has been unsuc- 
cessful, The conviction grows in them that the heart is at fault; 
for this reason they shun exercise, and this again leads to retention 
of even more gastrointestinal gas and to considerable increase in 
body .weight, particularly if the patients, as is so often the case, are 
overeaters. Gradually the elevation of the diaphragm becomes 
more and more pronounced, and, as a direct consequence, the 
encroachment on the heart, the dyspnea, extrasystolia, pseudo- 
angina and other disagreeable sensations within the thoracic caA’ity 
are intensified. Since they know from experience that belching 
gives at least temporary relief, such patients try their best to 
eructate, and in doing so become in time more or less unconsciously 
air swallowers. Thus a vicious circle is established which can be 
broken only if the attending physician is familiar with the true state 
of affairs. 

The basis of successful therapy must needs be the discovery of 
the specific cause of the subphrenic air bubble and the removal of 
the accumulated gas. This latter procedure will, at the same 
time, do away with reflex and toxic sources of dyspeptic cardiac- 
disturbances . 

We Imow three causes of excessive accumulation of “gas” in the 
stomach or intestines, namely: (1) Aerophagy, that is, the invol- 
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un ary swallowing of air, such as we find it in certain neurastlienics, 
in fast eaters, in overworked and worn-out people and as <1 voluutarv 
habit in patients wdio have found relief from belching, (2) Insuffi- 
cient absorption of gastric or intestinal gas and delay in their 
expulsion. ^ This is due either to increased tonus of tlie vagus or 
to anatomic changes, such as pyloric stenosis, adhesions, kinks. 
(3) Increased formation of gas in the gastrointestinal canal, caused 
by abnormal fermentation and decomposition of unsuitable food in 
a gastrointestinal tract whose chemism is disturbed. Not infre- 
quently several of these specific causes of air bubbles may be in 
combination. 

Treatment must be applied: (1) To the psychic and general 
condition of the patient. (2) To the digestive apparatus (dietetic 
and medicinal therapy). (3) To the diaphragm (physiotherapy). 

As has been mentioned before, two mistakes are very commonly 
made by physicians. These patients are eitlier told that they are 
“merelj’- nervous” and should pay no attention to their distress 
in the heart region; or their condition is diagnosed as a beginning 
arteriosclerosis and a carbohydrate diet supported bj'- iodin and 
digitalis is prescribed. Obriously, both tliese modes of manage- 
ment are equally faulty and can only lead to an even firmer con- 
^^ction of a serious heart trouble. It is, therefore, doubly impor- 
tant to quiet tJie patient’s fears from the very beginning, to assure 
him that his heart is perfectly normal and that it is only his dys- 
pepsia w'hich needs attention. Since digestive disturbances are so 
much less alarming to the laity, his mind will be set at rest. In 
addition, his general condition must be impro\cd. The obese— 
and these form the ma jorit 3 '— must be reduced in weiglit and their 
musculature, including that of heart and diaphragm, be strengthened. 

As to dietetic treatment, all gas-forming foods wliich contain 
much cellulose, cabbage, seed vegetables or legumes, fresh bread, 
particularly r^'C bread, raw fruit in large quantities must be excluded. 
Buttermilk and the like is preferable to sweet milk in anacidity of 
the stomach. Carbonated waters are not to be adnsed. In gen- 
eral, the diet should be adapted to the persomd cx-perience of the 
patient and known idiosyncrasies should be taken into considera- 
tion. Overeating should at all times be avoided. IVIcals sliouhl 
be eaten slowly and tlie psycliic side of the “pleasures of the table” 
empljasized. An occasional change from a \'egetablc-carbol)\'drate 
to a meat-fat diet sometimes xlclds astonishing rcs\i!ts. In colitis 
the diet sho\ild be free from cellulose as far as possible, arid com- 
bined with oil enemas. The meals .should be small and w'cll masti- 
cated. A mild form of e.xcrcise, such as a game of billiards or a 
short walk, is better than rest after eating, and abdominal massage, 
too, is of importance. 

In tlie mcflicinal treatment of snbacidity or aiiacifhty I have seen 
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excellent results from pepsin combined with hydrochloric acid in 
large doses; where the latter is not well borne citrie acid is sub- 
stituted. Hyperacidity requires atropin or any of the numerous 
antacids on the market. Belching may be promoted by the various 
derivatives of valerian (validol, bornyval, etc.). Not infrequently, 
a gastric lavage produces a magic effect, particularly in tachycardia 
and especially where the air bubble is caused by a chronic gastritis. 

But nothing that is done with psychotherapy, diet or medicines 
is complete or promises to have a lasting effect unless it is supported 
by physiotherapeutic measures. The purpose of these is to accel- 
erate venous circulation in the abdominal eavity and thereby reduce 
accumulation of gas, particularly beneath the left diaphragm. We, 
therefore, should resort to abdominal massage, gymnastics, “sitz- 
baths,” halfbatlis, nightly moist compresses, etc. Of equal impor- 
tance is training in proper breathing technique. This means pre- 
eminently diaphi’agmatic breathing, which all patients with the 
gastrocardiac sjmdrome first have to practise in prone position and 
later keep up in sitting or standing posture. Diaphragmatic breath- 
ing is identical with the abdominal type of respiration: The hands 
bear gently down on the abdomen so as to provide a certain degree 
of resistance; the abdomen is slowly expanded as much as possible, 
without at the same time expanding the thorax, and kept in this 
position for a short time; it is then drawn inward to the greatest 
possible extent. This exercise not only affects the diaphragm, but 
also to a certain extent the heart and aorta, as one may observe on 
fluoroscopic examination. The musculature both of the diaphragm 
and the abdominal walls is gradually strengthened and its innerva- 
tion led back to normal function. Simultaneously the liver is 
squeezed out like a sponge, whereby the entire circulation within 
the abdominal cavity is regulated and improved and the conditions 
for absorption of intestinal gases bettered. Later on systematic 
and graded mountain climbing, gymnastics, svnmming, etc., is 
prescribed whereby the confidence of the patient is increased and 
the gaseous distention of the abdomen reduced. 

Carried out in this systematic manner and for a sufficient length 
of time, this therapy of gastrocardiac symptoms in patients with 
sound hearts yields splendid results in the great majority of cases. 
The lowering of the left diaphragmatic dome can well be noted with 
the fluoroscope. In these cases the heart needs no special treat- 
ment; in fact, it might only do physical harm. Perhaps, too, the 
transition from a gastrocardiac neurosis to a real arteriosclerosis 
can thus be prevented. 

Our problem is much more complicated if the described sjmdrome 
is found in patients with organic heart disease, in particular arterio- 
sclerosis. The differential diagnosis between a pseudoangina due 
to abnormal elevation of the diaphragm and a beginning sclerosis 
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of the coronary arteries, v:ith or without cardiac insufficiency, is at 
times extremely difficult and places the physician before a most 
responsible decision. The difficulty is even greater if the patient 
is an inA'eterate smoker with a nicotin angina and smoker’s gastritis. 

The final decision depends first on the functional test of the 
circulatory apparatus. Further, the effect of nitrites is of impor- 
tance; nitroglycerin acts quite promptly in the earlier stages of 
coronary sclerosis, but as a rule, has no effect on the gastrocardiac 
symptoms of patients with normal hearts. Finally, this last class 
of patients are usually able to take a walk immediately after a 
hearty meal, while those with organic heart lesions, as a rule, cannot 
do so without marked distress, even if the coronary sclerosis is in 
its incipiencj'. 

As to treatment, the measures recommended for tlie purely 
functional gastrocardiac syndrome apply also to cardiac patients. 
In addition, each, patient requires individualization as to exercise 
and rest, theobromin and other vasodilator remedies, nitrites, 
digitalis, balneotherapy, etc. 

Psychically, it is wise to put the greater emphasis on the gastric 
and digestive disturbances when talking to such patients, so as to 
relieve their apprehension. As a matter of fact, the gastric treat- 
ment, the training of the diaphragm, the reduction of overfreight, 
in short, the regime required in the treatment of the gastrocardiac 
neurosis, also exerts a favorable effect upon an organically affected 
heart because they reduce its load. Our therapy will be most 
successful if it takes into consideration not only tlie diseased organ, 
but also the interrelation between various organs. It is of such cases 
that Boadbent aptly says that "In practice the treatment of tlie 
stomach and nerves is more successful tlian treatment of the lieart 
itself.” 

Summary. Attention is called to a group of cardiac symptoms 
which are produced bj disturbances of the digestive tract, more 
particularly bj" an excessive accumulation of air in the stomach. 
This complex of sjTnptoms for which tlie term “gastrocardiac syn- 
drome” (gastric cardiopathy) is proposed, occurs most frequently 
in persons with a normal circulatory system. It is e.xtremcly 
annoying and often very alarming, and is apt to give rise to mistaken 
diagnoses of heart disease and inappropriate treatment. Organic 
cardiac lc.sions may, coincidental!}', exist in patients _v*ith this 
gastrocardiac syndrome and complicate the latter condition con- 
siderably, but an exact differential diagnosis is not difficult. The 
jiropcr treatment of gastric cardiopathy consists, in the main, of 
diet, certain drugs and phy.siotherapcutic procedures, and yields 
splendid results in tlie great majority of the cases. 
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AN ANALYSIS OF ONE HUNDRED EXAMPLES OF CARDIAC 
PAIN IN PRIVATE PRACTICE,* 

By Louis Faugeres Bishop, M.D., ScD., 

FORMERLY PROFESSOR OP DISEASES OF THE HEART, FORDHAM UNIVERSITY; CONSULTANT 
IN DISEASES OP THE HEART, LINCOLN HOSPITAL; CONSULTING CARDIOLOGIST, 

SEA VIEW HOSPITAL, NEW YORK CITY, 

AND 

Louis Faugeres Bishop, Jr., M.D., 

assistant visiting physician, BELLEVUE HOSPITAL, NEW YORK CITY. 

It is often supposed that the cardiologist has mainly to deal with 
chief complaints siicli as edema, dyspnea and palpitation. Such, 
however, is not tlie case. The most important chief complaint 
with which the cardiologist is concerned in private praetice is 
cardiac pain. It seems that shortness of breath, as a rule the 
earliest manifestation of a gradually failing heart muscle, is not 
the complaint that brings the patient to him, but cardiac pain. 
Nature’s other danger signal,” prompts the patient to seek medical 
advice. 

This article summariiies the results obtained from a- study in 
detail of 100 cases with a chief complaiht of precordial pain. These 
patients were all ambulatory office patients, and only cases where 
cardiac pain was the primary complaint have been included. In 
this summary many of the details have been omitted and only a few 
of the most interesting results are presented. No attempt has 
been made to seek out any particular tjqDe of patient with a pre- 
senting symptom of cardiac pain. The patients were taken in 
consecutive order as the files of the office were consulted from 
February, 1927, to January, 1930, In order to obtain 100 cases 
with pain as a presenting symptom 401 cases had to be reviewed. 

Incidence and Arbitrary Grouping. One is impressed by the high 
incidence of cardiac pain. Practically 25 per cent of all patients 
visiting our office have this as a primary complaint. Due con- 
sideration is taken, however, of the fact that we are dealing, for 
the most part, in our practice, with degenerative heart disease. 
To classify a group of people with this complaint immediately 
becomes very difficult, because it must be considered a symptom 
complex, and any arlaitrary grouping will not be correct. For 
example, a case placed in the arteriosclerotic group may have 
suffered from a mild coronary episode, and the lij'^pertensive tnay 
or may not have arteriosclerosis as an etiologic factor. Likewise, 
the patients grouped as angina pectoris with negative findings may 
be the victims of sclerotic changes in the coronary arteries. It is 

* Read before the Annual Meeting of the American Therapeutic Society, Detroit, 
June 21, 1930. 
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also possible that the coronary patient may well have been classified 
in the hypertensive group prior to occlusion. TJie followintr 
procedure has been adopted (Table la) ■ 


Table la.— I ncidence Accohding to Clinical Classification. 

Hyiiertensive 

Arteriosclerotic . oil 

Syphilitic ~o 

Rheumatic ... T 

ThiToid t 

Coronary pathologj'- ' ' ! 11 

Angina pectoris or. 

Obesity . . ~i 

Effort syndrome • ■ . 

Total 


In the hj^pertensive group are placed patients wliosc records 
show no obvious coronary attack nor inordinate degree of arterio- 
sclerosis upon examination of the periplieral vessels or of tJie c.i'c 
grounds. A diastolic pressure of 100, or greater, has been used as an 
index. 

The arteriosclerotic patients are usually of the sixth or seventh 
decade, with low blood pressure, where unmistakable coronary 
pathology could be excluded by history and whose symptoms were 
referable to a dying myocardium. 

The rheumatic, SJ^)llilitic and thyroid classifications were made 
according to etiological evidence. 

The patients in the angina pectoris group were between the ages 
of 35 and 55 years, the majority of whom showed negative findings 
in the physical examination, 2-ineter Koentgen ray plate and 
electrocardiographic record. (The character and duration of tJie 
pain and absence of other symptoms were not cliaractcristic of 
coronary disease.) 

Patients have been selected for the coronary group according to a 
historj' of prolonged pain, abdominal symptoms, sweating and 
collapse, fever, leiicocytosis and pericardial rub, or, in other word.s, 
the s.^'ndrorac now recognized as coronary thrombosis. 

The patient in tlie obesity group is believed to be suffering from 
endocrine dysfunction, and a favorable report lias been received 


after pituitary therapy. 

The efl’ort-syndromc grouji includes 4 patients who show the u.suai 
ihanifc.stations of this condition, with cardiac pain as a ]iromincnt 
symptom. 

Famf/v IliMorn. Of the entire series 50 per cent gave a family 
history of cardiovascular disease, nephritis or diabctc.s. The liMicr- 
tensive group showed a higher jierccntagc of hereditary predi.'-jiosi- 


tion (Table Ih). 

Occupniion. Very rarely i.s a diiwussinn 
reference to incidence among ])liy.sicians. 


of cardiac jiain free from 
Taiilc 2 show.-. .'i per cent 
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of this class in the angina pectoris and coronary groups, and also 
gives confirmatory evidence of general knowledge of the high fre- 
quency of occurrence among brain workers. Due consideration, of 
course, must be given to the economie and social levels of an office 
clientele. 


Tabw3 1?;. 

Positive 

family 



Cases. 

history. 

PercentiiRO. 

Hypertensive .... 

22 

14 

64 

Arteriosclerotic 

29 

13 

45 

Syphilitic 

2 

1 

50 

Rheumatic .... 

4 

2 

50 

ThjToid 

1 

1 

100 

Coronary 

11 

5 

45 

Angina pectoris 

26 

13 

50 

01x>sity 

1 

1 

100 

Effort syndrome 

4 

0 

0 

Total 

100 

50 

50 


Table 2. 





. 

9 

'£ 

c 

o 

u 

o 

S 

B 

Arteriosclerotic, jj 

11 

1 

Syphilitic. 

Rheumatic. i 

1 

1 --s 

‘ o 

hi 

.a 

- 1 

Coronary. j 

1 

Angina pectoris. 

Obesity. j 

Effort syndrome j 

Physician 

3 

1 




2 

3 



liousetvifc 

S 

5 


1 

1 

1 

4 



Merchant 

3 

4 

1 



1 

4 



Manufacturing .... 

3 

3 


1 


1 

3 



None 


1 






. . 

1 

Publishing 

. » 



. . 



2 



Real estate 

. . 

2 








Clerk 




1 



4 


1 

Artisan 

1 

1 

1 




2 

• • 

1 

Clergyman . . . . 






1 




Accountant 


1 


1 






Corporation executive 


2 




1 




Retired 

2 

2 


• • 



1 



Lav'j'er 

1 

3 




1 




Domestic service .... 


2 




. . 


■ 1 


Teacher 


2 








Tailor 






1 




Broker 







1 



Dentist 






1 




Optometrist 






1 




Agent 







] 



Insurance 







1 



Oysterman 

1 










Age and Sex. No new facts have been determined in this part 
of the investigation. As one would exjiect, we find a slightly higher 
rate of occurrence among males in the hypertensive group ; a higher 
percentage in the arteriosclerotic group; a striking predominance of 
the male sex in the eoronary and angina pectoris divisions. We 
note the average age at the time of the first examination for the 
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hjTiertensive, arteriosclerotic and coronary groups, varying between 
5S;4 and 60.4 years, in contrast to tlie average of 48.8 years for the 
angina pectoris patients. (Table 3.) 


Table 



Male. 

Female. 

Average age 
a( time of first 
examination. 

Hypertensive . . . ' . 

. ... 12 

10 

60.4 

Arteriosclerotic .... 

. 21 

s 

5S.4 

Syphilitic 

2 


44.0 

Rheumatic ... 

2 

0 

30.5 

Thyroid 

... 

I 

47.0 

Coronary 

. . .10 

1 

59.7 

Angina pectoris 

.... 23 

3 

48.8 

Obesity 



1 

58.0 

Effort syndrome 

. . . . 3 

1 

33.5 


Analysis of Pain and Secondary Complaints. We find exertion 
as an exciting cause occurring in numerical proportion in all groups.' 
Dyspnea as a secondary symptom is noted only in 6 of the angina 
pectoris group. Four of the entire number of cases manifested 
apprehension— fear of impending death— and it is of interest to find 
3 classed in the functional angina pectoris division and the remain- 
ing 1 as coronary. Tliree of the 4 rheumatic cases, all suffering 
with mitral disease, showed constant pain which we believe to be- 
of fatigue origin. The absence of aortic-valve involvement in this 
very small group of cardiac rheumatics is contrary to general 
observation, and is considered worthy of mention. Over 50 per 
cent of the coronary group also suffered with constant pain. This 
high percentage is outstanding as compared with the other clinical 
varieties of degenerative heart disease. Vertigo as a secondary 
symptom more frequently complicated cardiac pain among the 
arterioslerotics. (Table 4.) 

Table 4. 


Exciting > Secondac' 



1 

Character. 



cause 



symptoniR. 


1 

t ^ 

t * 

1 O 

U 

1 

1 

1 

1 

1 

i 1 

I g 
! 1 

Dull preesuro. 

^ o 

sx 

c 

'E 

S3 

^ . 
. U 
HS 

2’c 

'e'E 

'^3 
0*5 
^ c 

c ” 

i° 

Exertion. 

> 

1 

1 

p. 

Exposure to cold or 
u'inii. 

^ & 
>> 

1 

I 

1 

1 

i 

I i 
' ^ 

i ^ 

.1 

1 

u 

= 

i 

1 

1 

c 

o 

t 

C. 

c. 

Hypertensive 

5 

■ 

16 

2 

1 

12 

15 

1 


8 

1 1 

2 


Arteriosclerotic . 

2 

22 

7 

5 

13 

19 



9 

! 4 



Syphilitic .... 


o 

- , 

I 


_ 








Rhoumatie 

3 

1 

. . 

2 

1 i 

2 







Th\Toid .... 

1 


{ 

I 

1 





i 



Coronary .... 

1 

4 


o 

0 ■ 

5 

1 



i 1 

1 

1 

Angina pectoris . 

3 



4 

s 

12 


2 

0 

! 1 


3 

Obesity .... 

I 


1 i 


1 






; 


Effort syndrome . 

o 

2 


1 

•• j 


• • 



! ^ 

( 

} 
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Clinical Course of Groups. This information was obtained from 
ordinary clinical conservation in office practice and by means of 
replies obtained from a questionnaire sent to patient, friend, or 
physician. The hypertensir'c cases show the highest mortality with 
no patient symjjtom-free, and very few classed as improved. The 
arteriosclerotic has the lowest group mortality' rate and a A^ery 
satisfactory number classed as improved. While no coronary 
patient may be classed as symptom-free, the living patients eould 
be grouped as unchanged or improved. Nearty 50 per cent of the 
total angina pectoris patients rvere improved, and in addition 4 
reported as being symptom-free. (Table 5.) 


Tahle 5. 



i 


Hypertensive .... 

9 

41 

2 

3 

5 


3 

Arteriosclerotic ... 

3 

: 10 

1 

4 

14 

1 

6 

Syphilitic 


1 • ' 

•• 

1 

1 ; 



Rheumatic .... 


1 

• • 


3 1 


1 

Thyroid 





1 ; 



Coronary 

4 

i 30 


3 

4 1 



Angina pectoris . 

4 

1 


2 

12 i 

4 

4 

Obesity . . ' . 

, . 

1 

* ' 


1 1 



Effort syndrome . 



1 

1 

^ 1 


1 


Electrocardiographic Study. In reviewing the electrocardio- 
graphic findings several interesting features may be noted. Forty 
per cent of the angina pectoris group showed no abnormality. The 
4 effort sjmdrome patients, as would be expected, gave evidence of 
somatic tremor, otherwise negative. Two of the 3 cases of auricular 
fibrillation are found in the rheumatic group. There was a relatively 
high incidence of ectopic ventricular contractions among the arterio- 
sclerotic patients, these 29 patients presenting this disturbance in 
greater number than was observed among the remaining^ 71. More 
than 33 per cent of the coronary cases showed a negative T wave 
in the first lead. “Pardee’s sign” (convex S-T mterval) was 
found in one instance. Among the 11 no record in this group 
could be classified as “normal mechanism, no evidence of cardiac 
pathology.” (Table 6.) 

Electrocardiographic Study of Fatal Cases. In this analysis we 
observe serious changes in the graphic records of all groups, with the 
exception of the angina pectoris class, where 2 out of 4 patients 
showed no abnormality of a grave nature. Pleven out of 20 mani- 
fested depression or negativity of the Lead I T waves. Pardee s 
sign is noted as present in 1 of the arteriosclerotic groups. (Table t .) 
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Table 6. — ELECTBOCARmoGBAPnic Findings. 


! o- 
• > 

! *® 
t c 
\ o 

i 

1 V 

c, 

• t-H 

1 

1 

Artorioaolerotic. 1 

1 

Syphilitic. j 

Rheumatic. r 

Thyroid. ! 

Coronary. 

Angina pectoris, j 

•s 

.S 

o 

1 

EfTort syndrome, j 

Left axis de\dation 

13 

20 


1 

■ 

6 

8 

, 1 


Right axis deviation 

1 



1 






Intrav'entricular block 

1 

2 








Right bundle-branch block .... 

1 

2 

1 







Auricular fibrillation 


1 


2 






Ectopic auricular contractions . 

2 

2 




2 




Ectopic ventricular contractions 

1 

6 




2 

1 



Prolonged auriculoventricular conduc- 










duction 

2 

5 




1 

4 



Sinoauricular block 







1 



Sinus bradycardia 







1 



Partial heart block (2:1) 







1 



Negative T wav’e, Lead I . . . . 

4 

4 




3 




Negative T wave, Leads I and II . 

1 

1 


1 

.. 

• • 

2 



Negativ'o T wave. Leads I, II and III . 

♦ * 

1 








Negativ'e T wav’e. Leads II and III . 

2 

. , 

1 




1 



Depressed T wave, Leads I and II . 

2 

3 




2 

1 



Q-i?-5 low voltage 

2 



1 


2 

1 



Q-R-S marked notching or slurring 

6 

5 


. . 


3 

4 



Prominent Q waves 

3 

2 



1 

2 

3 



Convex R-T interval 


1 


•• 

.. 

1 

1 



Negative findings 

1 

1 


1 



10 


4 


Records. 

Table 7. — Rec 
C linical class. 

IISF . . 

. Hypertensive 

IIPD . . 

. Hypertensive 

ISBD . . 

. HjTiortensiv'o 

lOFF . . 

. Hypertensive 

lOSL . . 

. Hypertensive 

IlLI . . 

. Hyiiertcnsivo 

IHLF . . 

. Hypertensive 

IBFF . . 

. Hypertensive 

IBOH . . 

. IlyTiertensivc 

IIPO . . 

. Angina pectoris 

IHLL . . 

. Angina pectoris 

ISFL . . 

. Angina jiectoris 

IBDH . . 

. ^Vngina )>ectoris 

IHBL . . 

, Coronary 

IHIID . . 

. Coronary 

IHLD . . 

. Coronary 

lOFS . . 

. Coronary 

IBFF . . 

. Arteriosclerosis 

IBFP . . 

. Arteriosclerosis 

IBIH . . 

. Arteriosclerosis 


5 OP Twenty Fatal Cases. 

Positive electrocardiographic findings. 

Left axis dev-iation; notched Q-R-S; T, I and 
II diphasic. 

Left axis deviation; T, I negative. 

Left axis deviation; T, I and II negative. 

Left axis deviation; T, I negative; deep Q, I- 

Left axis deviation ;aur.-vent. conduction (20) ; 
<?, I present. 

Left axis deviation; T, I negative. 

Right branch block. 

Left axis deviation; aur.-vent. conduction 
(24) ; ectojiio vent, beats. 

T, I negative; Q-R-S, slurred; extremely lo'v 
voltage. 

Left axis deviation; otherwise negative. 

Deep Q, II; othertvisc negative. 

Prolonged aur.-vent. conduction (24) ; slurred 
R, II upstroke. 

lA!ft axis deviation; T, I and II negative. 

T, I negative; slurring of ventricular spikes. 

T waves, isoelectric; slurring of ventricular 
spikes. 

I>eft axis deviation; Q-R-S slurred; low- vol- 
tage; ectopic vent, lieats. 

Ijoft axis deviation; T waves, isoelectric. 

Intraventricular block (_0-R-S 14). 

lAjft axi.s deviation; .auricular fibrillation; 
ectopic vent, beats. 

lAift axis deviation; T, II and III negative: 
slurred, notched O-R-S', S-T, convex. 
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Simmary and Conclusions. 1. The patient seeks advice of the 
cardiologist mainly on account of cardiac pain. 

2. Over a 3-year period 401 cases occurring in office practice 
were reviewed, of whom 100 presented cardiac pain as the prominent 
symptom. 

_ 3. The patients were grouped arbitrarily as follows: hyperten- 
sive, arteriosclerotic, rheumatic, syphilitic, thyroid, angina pectoris, 
obesity, effort syndrome. 

4. Exertion appeared most frequently as an exciting cause in all 
groups. 

5. Highest mortality occurred in the hypertensive group and the 
lowest in the arteriosclerotic group. 


RHEUMATIC FEVER IN ADULT PORTO RICAN IMMIGRANTS. 


By Ernst P. Boas, M.D,, 

ASSOCIATE PHYSICIAN, MT. SINAI HOSPITAL, NEW YORK CITY'. 

(From the First Medic.Tl Service (Dr. George Baohr), Mt. Sinai Hospital, New York 

City.) 


The different character and course of rheumatic infection in 
children and adults have been repeatedly emphasized in recent years. 
Ehrstrom^ and Swift in particular have pointed out the analogy 
between tuberculosis and rheumatic fever: “the fact that in both 
tuberculosis and rheumatic fever severe general acute manifesta- 
tions are more frequent in the young than in the old. In succeeding 
decades of life there is a transition from generalized manifestations 
to more localized lesions. It is believed that this difference is 
determined by the development of an allergy to the infectious 
agent. This allergy in the adult may be brought about, not alone 
by earlier frank rheumatic infections, but very possibly by repeated 
exposures to the virus, which give rise to no clinical evidences of the 
disease. According to this view, the adult reacts differently than 
does the child to rheumatic infection because previous contact with 
the virus of the disease has altered his tissue and humoral reaction 
to its invasion. The ubiquity of rheumatic infection in temperate 
climates explains the typical adult reaction to rheumatic infection. 

Many instances are on record of the increased invasiveness and 
the fulminating character of various infectious diseases striking 
for the first time a nonimmune adult population. The malignancy 
of measles affecting an isolated community of Samoan natives has 
often been cited.^ The Senegalese when brought to France during 
the World War were affected in great numbers with an acute pro- 
gressive form of generalized tuberculosis.’’ 
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Recently I observed what seems to be an analogue, a severe 
infection with rheumatic fever in a Porto Rican adult. The idea 
suggested itself that perhaps this increased virulence of the disease 
might be explained by the absence of rheumatic infection in Porto 
Rico, resulting in a greater susceptibility of Porto Ricans on exposure 
to the disease in the United States where rheumatic fever is en- 
demic. This paper represents an attempt to test the validity of this 
assumption. 

Accordingly all of the hospital records of the past three years 
of Porto Ricans with rheumatic fever or rheumatic heart disease, 
as well as 100 charts of the past three years, selected at random, 
of non-Porto Ricans who were treated for the same conditions were 
studied. Of the non-Porto Ricans, w’ho for the sake of brevity will 
be referred to as “controls,” 43 were American born and 51 were 
foreign born. Most of the foreign-born came from Russia and 
Central Europe w'here rheumatic fever is endemic. Included with 
the Porto Ricans are 3 from the British West Indies, 1 from the 
Virgin Islands, 1 from Venezuela, and 1 from South Carolina. 
Only patients fifteen years and older were included in the study. 


Table I.— -Rhed.matic Fever and Rheumatic Heart Disease in Porto Ricans 

AND Controls. 


Controls. 

Number of cases; 

Males 36 

Females 64 

Total — 100 

Average ago, years 32.0 

Number of foreign born 57 

Average age on immigration 21.0 

Average age at first infection 16.5 

Patients admitted tor rheumatic fever: 

Number 35 

Average age 29.8 

Patients admitted for cardiac insufficiency: 

Number 43 

Average age 37.5 

Patients admitted for miscellaneous conditions: 

Number 22 

Average age 29.0 

Number with cardiac lesions and no history of infec- 
tion 20 

Number with history of chorea 9 


Porto 

Ric.'ins. 


9 

9 

- 18 
26.6 
18 
19.8 
22,6 

13 

24.5 


28.0 

3 

35.0 

1 

0 


Tables I and II summarize the findings in the two series. _ I 
controls were on the average five years older than the Porto Ricans, 
and the foreign born among them, on their arrival in the Bnitec 
States, were on the average one year older than the Porto Ricnns 
were at the time of their immigration. Striking is the foot tlia 
not one of the Porto Ricans gave a history of rheumatic infection 
before coming to this country. Their average age at the tiine^ o 
immigration was 19.S years, while the average age on the occasion 
of the first rheumatic infection was 22.G years. This contrasts 
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with an average age at the time of first infection of 16.5 years for 
the controls. Almost one-half of the foreign born controls had had 
their original' infection in the country of their birth. A number of 
the Porto Ricans contracted their infection very soon after arriving 
in New York City. Only two of the Porto Ricans were admitted 
to the hospital because of cardiac failure, whereas nearly one-half 
of the controls sought treatment for cardiac insufficiency. Porto 
Rican immigration has been \'ery active for only a few years, and 
since valvular disease develops only after their arrival in this coun- 
try, the time has been too short for the e^'olution of advanced 
valvular lesions. 


Tablk II.— Cases of Active Riif.umatic Fever. 


Number of cases ... . . • 

Controls. 

35 

Average age, years 

29. S 

Duration, weeks .... 

7 4 

Number with periearditis 

G 

Number with violent onset 

1 

Number with nodules ... ... 

1 

Number in whom soverit 5 ' of disease was: 

Mild 

9 

Moderate .... 

15 

Severe .... 

11 

Deaths 

5 


Porto 
Ricans . 

1.3 

24.5 
9 S 

5 

6 
1 


2 

2 

9 

3 


Three quarters of the Porto Ricans were admitted to the hospital 
for some manifestation of acute rheumatic fever, whereas only one- 
third of the controls sought hospital care for this reason. Ihe 
average age of these Porto Ricans was 24.5 years, and of the con- 
trols with aeute febrile episodes 29.8 years. Phis difference of 
five years in the ages of the two series hardly seerns great enough 
to account for differences in the severity of infection, yet for the 
most part, the disease was more acute, more prolonged, and more 
protean in its manifestations in the Porto Ricans. Ihe seventy 
of an infection by an unknown virus is difficult to judge objectn e y, 
but certain data are helpful. The duration of the bout of iheuma ic 
fever for which the several patients were admitted was on the ai^er- 
age 9.8 weeks in the Porto Ricans, and 7.4 weeks m the controls. 
Five, or 38 per cent of the Porto Ricans developed pericarditis, 
whereas only 6 or 17 per cent of the active cases of rheumatic fei er 
among the controls had pericardial inAmlvement. bix ot tlie lo 
Porto Ricans had a dramatic onset of the disease with chills, or with 
epigastric pain and vomiting; only two of the 25 controls, had sue a 
stormy onset. It is interesting that none of the Porto Ricans had 
had chorea nor were seen with chorea, wheieas o le con r 
had histories of chorea. One adult Porto Rican and 1 contro 
exhibited rheumatic nodules. Three Porto Ricans an o c 
died from their infection. 
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An attempt was made to classify tlie severity of the infection 
in each case. Criteria were the violence of onset, the duration, the 
variety and extent of the clinical manifestations, and the gravity 
of the cardiac infection. Among the Porto Eicans 2 cases were mild, 
2 were moderately severe and 9 were severe; among tlie controls 
9 cases were mild, 15 were moderatelj’’ severe, and 11 were severe, 
judged by these criteria. In both groups the average duration of 
the mild cases was four weeks, of the moderately severe cases seven 
weeks, and of the severe cases 11.7 weeks for the Porto Eicans and 
9.6 for the controls. Neither the ages of the subjects nor the number 
of previous manifest rheumatic infections which they had exper- 
ienced influenced the severity of the attacks. Indeed in the present 
control series the average age of the patients with the graver form 
of the disease was greater than that of those with the mild form. 

Among North American and European patients with rheumatic 
heart disease one flnds many who give no history of previous acute 
rheumatic episodes. These patients apparently have been subjected 
to a low grade chronic “subclinical” infection. Yet among the 
Porto Eicans of my series only one subject fell into this group and 
she had been in the United States for nine years when first observed. 
This is added evidence of the rarity of rheumatic fever in Porto 
Eico, and of the severity of the infection once it attacks a Porto 
Eican. 

Twelve additional cases of rheumatic heart disease in Porto 
Eicans were found in the records of the cardiac clinic of the past 
tliree and a half years. Their average age was 24.4 years, their 
average age on immigration 18.5 years, and at the time of their 
first rheumatic infection 20.4 years. With one exception they were 
patients with early valvular lesions and no history of congestive 
heart failure. Seven of them exhibited only mitral insufficiency 
contracted after their arrival in the United States following mild 
attacks of fever and arthritis. Only one of this group had had a 
severe rheumatic infection. Two of the dispensary patients had defi- 
nitely had rheumatic fever with cardiac involvement while in Porto 
Eico. One a girl, aged eighteen years, had had torticollis at the 
age of ten, and joint pains at the age of eighteen just before coming 
to the United States. Five months after her arrival she had mitral 
stenosis and insufficiency. The second patient, a man aged twenty 
years, had been ill with arthritis for six months at the age of fifteen 
while in Porto Eico. Two months after his arrival in the United 
States at the age of twenty the existence of a mitral stenosis was 
established. One Porto Eican girl of the dispensarj' group had 
chorea four years after coming to the United States. 

The individual histories are more convincing than sucli statistical 
summaries on a small number of cases. The first case is the one 
that first drew my attention to the problem. 
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Case Reports, Case I.— Hospital No. 3167S9, a Porto Eican male 
aged twenty years, who came to New York City at the age of seventeen 
years, was admitted to hit. Sinai Hospital on July 24, 1930. He had had 
no previous attacks of arthritis, tonsillitis or chorea. Five months before 
he had had sudden pain, redness and tenderness of both anJdes and the 
right wi’ist. This lasted for four daj^s. He then had a free interval of 
two or three days which was followed by a recurrence of the arthritis which 
again lasted a few days. Ever since then he has had repeated attacks of 
arthritis lasting a few days followed by a free interval of a few days. In 
these bouts the shoulder joints, the ankles, the tarsal joints, the knees, 
the VTists were successively or simultaneous! j’" involved. During the 
attacks he alwaj’^s had fever and at times true chills. Four days before 
admission there again was recurrence with fever and inflammation of the 
left knee, wrist, both anldes and the left shoulder. For three and a half 
months the patient had experienced dyspnea and palpitation on exertion, 
and in the outpatient department heart disease had been diagnosed. 

Examination on admission revealed an acutely ill patient, with a tem- 
perature of 104°, a pulse of 112 and painful inflammation of both shoulders, 
the left sternoclavicular joint, the left wrist, both knees and ankles and the 
small joints of the left hand and of the feet. The heart was somewhat 
enlarged to the left and right. Presystolic and systolic murmurs were 
heard at the apex and a diastolic murmur along the left sternal margin. 
The white cell count totalled 17,500 with 77 per cent polymorphonuclears 
and 23 per cent mononuclears. The hemoglobin was 76 per cent. On the 
third day, as a result of active salicylate therapy, the temperature was 
normal and the joint inflammation had subsided. Coupled premature 
beats were heard. On August 4 the Icnuckles of the left hand and the Icnees 
were again painful; the heart rate was 108. On August 7 the hemoglobin 
was 75 per cent. On August 8 when the admim'stration of salic 3 dates had 
been stopped there again was pain in the left shoulder and the temperature 
rose to 100°. On August IS he had been afebrile for one week. On the 
following day the proximal interphalangeal joint of the left index finger 
became swollen and painful, but subsided in a few days. The temperature 
during the first week ranged from 98° to 104.4°, during the second from 
98.6° to 100°, the third from 98.6° to 101.2° and during the fourth was 
normal. Although the boy was soon afterward discharged, it is doubtful 
whether he was rid of his infection. Electrocardiograms during the course 
of infection showed prolongation of the P—Ii interval to 0.33 second and 
changes in the iS-T segment. 

Summary. A patient with a continuous infection for over six months, 
with repeated bouts of arthritis involving at various times a great number 
of joints, including many of the small joints. On admission there was a 
high leukocytosis. An active myocarditis was evidenced by electrocardio- 
graphic changes and a persistently rapid heart rate. 

Case II.-Hospital No. 311954, a Porto Rican, male, aged tiyenty-six 
3Tars, was admitted to the hospital on March 5, 1930. He had had no 
attacks of arthritis, chorea or sore throat while in 1 orto Rico. He came 
to the United States at the age of twenty-three 3 ’nars. At the age of 
twenty-four years he had pain and swelling of both anldes, winch lasted tw o 
months. Three weeks before his admission he became febrile and experi- 
enced severe pain and swelling of both knees. Tins was followed b 3 ' pain 
in the toes, fingers and the left shoulder. On adimssion he appeared 
acutely ill, with severe pain and acute arthritis in the left mice and m the 
toes of the right foot and the interphalangeal joints of the nght hand. 
The heart was slightly enlarged to the right. A short soft apical sr stolic 
murmur and a faint diastolic murmur to the left of the sternum ^Ye^e 
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audible. The white blood cells totalled 12,300, with 62 per cent poly- 
morphonuclear cells. The hemoglobin was 92 per cent. The temperature 
during the first week ranged from 101° to 104°, during the second and third 
from 99° to 101.5°, the fourth from 98.6° to 101° and after this was normal. 
A few days after admission both knees and the left shoulder were involved. 
The following day a pericardial friction rub became audible. Then the 
right wrist became inflamed, a week later the left metacarpophalangeal 
joints, the next da 3 '’ both uTists. 'The pericarditis persisted, and on 
March 27 underv'ent an acute exacerbation. Electrocardiograms, taken 
at inters'als during the infection showed on March 17 abnormal U-T 
transitions in Leads I and II, and on several occasions inverted T waves in 
Leads II and III. On April 4 the temperature finally became normal and 
the sjTnptoms subsided. The patient was seen again on May 26, some 
weeks after his discharge from the hospital. By this time he had developed 
auricular fibrillation, although his vahmlar defects were not far advanced. 

Summary. A young man Mth acute arthritis, pancarditis, and a febrile 
course of seven weeks, who during convalescence developed auricular 
fibrillation. 

Case III. — Hospital No. 302133, a negress from the British West Indies, 
aged twenty-nine j'ears, who had come to the United States at the age of 
eighteen 3 ’^ears. During her twent 3 ’’-sixth 3 'ear she was ill for the whole 
3 '^ear with joint pains. Then a tonsillectomy was performed. Before this 
she had had frequent sore tliroats. She was admitted to the hospital on 
May 4, 1929, at the age of twent 3 '--nine 3 ’’ears. Two weeks previously she 
had had a chill wliich was followed by a sore throat and pains in all the 
joints, vdth swelling of the fingers of both hands. The pains gradual^ 
subsided but the fever continued. For three days preceding her admission 
she had had sticking pains in the left chest anteriorl 3 ' and profuse sweats. 
Examination revealed an acutel 3 ' ill woman. There was no swelling of 
an 3 ' joints, but the elbows were painful on motion. The heart was enlarged 
to the left and right and a presystolic thrill and murmur were present at 
the apex. The pulmonic second sound was accentuated. The hemo- 
globin was 60 per cent; the white cells totalled 15,300, with 82 per cent 
pobunorphonuclears and 18 per cent mononuclears. On May 11 acute 
pericarditis developed; on hla 3 ’- 18 there was pain in the left knee. On 
Ma 3 ’ 31 the white cell count was still high — 11,900, Mth 64 per cent poly- 
morphonuclears, 34 per cent mononuclears and 2 per cent eosinopliils. 
On June 12 the hemoglobin was 50 per cent. On June 21 a newly developed 
aortic diastolic murmur became audible. On June 30 many subcutaneous 
nodules appeared on the scalp, the elbows and the knees. B 3 '^ July 17 she 
was much better and was allowed out of bed. A few days later, however, 
there was a new rise in temperature and a fresh crop of rheumatic nodules 
appeared. During her whole sta 3 '^ in the hospital for twelve weeks her 
temperature ranged from 99° to 103.2°. It never remained normal more 
than a day or two, and was still elevated when she insisted upon leaxdng. 
On several occasions electrocardiograms showed prolongation of the P-R 
intcn-al to 0.22 and 0.24 second, the last time just before her discharge, 
fourteen weeks after the onset of her illness. 

Summary. A woman, the onset of whose illness was marked by a chill 
and sore tlmoat, which was followed b 3 ' arthritis and pericarditis and 
aortic vaUmlitis. Ten weeks later a crop of subcutaneous nodules appeared 
and after three more weeks a second crop. Tlie fever lasted fourteen 
weeks and liad not returned to normal when the patient escaped from 
observation. 
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Rheumatic fever is primarily a disease of the temperate zone. 
In the tropics it is much less common.®-® Indeed, in the south- 
ern United States the incidence of rheumatic fever is very low and 
it becomes rarer the further south one goes.®-® Dr. Pedro N. Ortiz, 
Commissioner of Health of Porto Rico, kindly supplied me with 
the following data on the crude death rate from rheumatic fever 
in Porto Rico. 


Deaths and Death Rates per 100,000 Population, from Rheumatic Fever 

IN Porto Ricq. 


Fiscal year. Deaths. Death rates. 

1925tol92G 13 0.9 

1926 to 1927 19 1.0 

1927 to 1928 11 0.7 

1928 to 1929 22 1.0 

1929 to 1930 14 0.9 


This compares with a crude death rate of 3 per 100,000 for the 
United States Registration area. Of the 22 deaths recorded for 
the year 1928-1929, 14 occurred in coastal towns, and 8 in the 
mountains of the interior.^® Coburn^^ has gathered data showing that 
rheumatic fever is very rare in Porto Rico, but that occasional 
cases are encountered. Among 225 consecutive necropsies at the 
school of Tropical Medicine at San Juan no cases of acute or chronic 
rheumatic lesions of the heart were encountered.^^ In New York 
City and Boston the lesions of mitral stenosis are found in about 
4 per cent of all necropsies. In New Orleans, however, the incidence 
is only 0.23 per cent.^ These figures suggest that very possibly 
many of the deaths in Porto Rico attributed to acute rheumatic 
fever were due not to this disease but to some other condition. 
The classification of deaths as directly due to rheumatic fever is 
notoriously difficult and uncertain. 

A somewhat conflicting statement appears in the report of the 
Surgeon General of the United States Army.^® The annual admission 
rate per 1000 officers and enlisted men, for rheumatic fever among 
Porto Rican soldiers stationed in Porto Rico was 0.91 in 1926, and 
1.63 in 1927, whereas the admission rate for white soldiers stationed 
in the United States was 0.65 in 1926 and 0.69 in 1927. 

Of the 30 Porto Ricans with rheumatic fever and rheumatic 
heart disease whose records I have studied 2 gave histories of rheu- 
matic infections before reaching the United States. 

There are indications that negroes from the southern United 
States, who migrate to the North, react to rheumatic fever in much 
the same manner as do Porto Ricans. I have observed a case of severe 
rheumatic fever in a young negress from South Carolina, contracted 
shortly after her arrival in New York. Dr. John R. Paul informs 
rhe that from his studies in Philadelphia he has gained the impres- 
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sion that rheumatic fever in negroes recently arrived from the 
south runs an unusually severe course. 

The data show clearly that rheumatic fever is rare in Porto Rico, 
and that the Porto Ricans who were obserAmd while at Mt. Sinai 
Hospital contracted their infection after their arrival in the United 
States. This accounts for their more advanced age (22.6 years) at 
the time of their first infection. 

Two further propositions are more difficult of proof: does rheu- 
matic fever run a more severe course in Porto Rican immigrants; 
is this severer infection due to a greater susceptibilitj’- owing to 
lack of previous exposure in their native country? 

Of course many individual eases of rheumatic fever of great 
severity are seen in adult native Americans. The distinguishing 
feature is that such cases among the native American population 
are the exception, among the Porto Ricans they are the rule. It is 
significant that, in 9 of the 13 Porto Ricans the disease was severe, 
that in the whole group the average duration of the febrile period 
Avas longer, and the incidence of pericarditis and the frequency of 
a stormy onset greater. 

To explain why rheumatic fe\'er in Porto Rican immigrants 
takes on a more fulminating form, certain analogies to the behavior 
of other infectious diseases attacking a nonimmune population 
have been pointed out. The thought will at once arise, why, if 
Porto Ricans lack immunity, do so few of them contract rheumatic 
fcA'er when they come to the United States? One might imagine 
that the disease might assume true epidemic proportions among 
them. As a matter of fact the e\udence that I haA?e been able to 
gather suggests that rheumatic fcAmr is uncommon among Porto 
Ricans in New York City. Mt. Sinai Hospital, because of its loca- 
tion near a large Porto Rican settlement attracts large numbers of 
Porto Rican patients, yet the number of rheumatics is feAV. The 
hospital statistics are confirmed by those of the dispensary. In the 
cardiac clinic from January 1, 1927, to September 1, 19.30, only 

33 Porto Ricans Avere admitted out of a total number of 936 ncAv 
patients. Of these only 16 had rheumatic heart disease. The 
tuberculosis clinic of the hosjntal, on the other hand, reports that 
almost one-half of its patients are Porto Ricans. 

Diseases vary in tlieir degree of contagiousness, some such as 
measles attack practically every exposed nonimmune, others, and 
with these one must group rheumatic fever, are more highly selec- 
tive in their distribution. The epidemics of rheumatic fever that 
have been described are characterized by a A'ery slow diffusion of 
the contagion, and a rather limited extent."-” It may be that 
massive doses of the A'irus are necessary for infection to take place. 
An analogy is offered by the course of development of tubcreulosis 
in Senegalese troops in France, already quoted. Only a fraetion 
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of the soldiers contracted tuberculosis, but those who became 
infected had a very severe form of the disease. The nature of rheu- 
matic fever is apparently such that it never gives rise to explosive, 
widespread outbreaks. A second factor limiting the spread of the 
disease may be the fact that the Porto Ricans in New York live 
a rather segregated life and do not mingle much with other peoples. 

It is not climate alone that determines the varying susceptibility 
of different peoples to rheumatic infection. It has been shown that 
the morbidity from rheumatic fever in the same locality varies 
with the different races. Thus the French experience with their 
troops in Morocco is shown in the following table taken from Andrieu : 


Morbidity of Akticddar Rheumatism per 1000. 

Years. 



190S. 

1909. 

1910. 

1911. 

1912. 

1913. 

Senegalese 

5.20 

17.98 

18.71 

16.29 

14.47 

8.23 

Europeans 

. 15.96 

11.40 

6.44 

15.15 

11.05 

6.44 

Indigenous Arabs 

8.41 

4.73 

2.30 

3.19 

3.37 

2,95 


The Porto Ricans in New York, as well as in their native island, are 
very poor, and their living conditions are for the most part inde- 
scribably bad. Most of them have intestinal parasites, and syphilis 
is very prevalent among them. It is possible that these factors 
serve to aggravate the severity of rheumatic infection when it 
occurs. 

In some equatorial regions rheumatic fever is quite common. 
Thus together with its cardiac sequelae it is prevalent in Cameroon 
and in Togo, yet in East Africa it is rare. It is frequent in the West 
Caroline Islands and in the Marshall Islands and in Tahiti, yet 
in Samoa it is almost unknown.^^ 

Certain other diseases exhibit incomprehensible vagaries in the 
tropics. Scarlet fever is so rare in the tropics that one might 
imagine that the indigenous population, lacking acquired immunity, 
would be peculiarly susceptible to it. Yet, whenever it has been 
introduced in far southern latitudes only local sm^l epidemics 
have resulted.^® Studies by Otero^^ have shown that in Porto 
Rico the hemolytic streptococcus is encountered in cultures of 
normal throats far less frequently than in New York City. Both he 
and Pomales^® found the same basal throat flora as in the United 
States, namely. Gram-negative cocci and nonhemolytic streptococci. 
Sore tlmoats and tonsillitis are common among Porto Ricans on 
their native island. Pomales found hemolytic streptococci in 32 
per cent of 50 Porto Ricans with acute tonsillitis, and hemolytic 
staphylococci in many. Yet, sore throats in Porto Rico are rarely 
followed by rheumatic fever. This is additional evidence that the 
relationship of tonsillar infection to rheumatic fever is not so close 
as has been supposed. 
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Summary. Rheumatic fever and rheumatic heart disease are 
very rare in Porto Rico. Rheumatic infection is not very common 
among Porto Ricans who have immigrated to New York City, but 
when infection does occur it is apt to be severe and in adults tends 
to approach the childhood tj^re of the disease. This occurred in 
9 of 13 cases of active rheumatic fever studied at Mt. Sinai Hospital. 
The cause of the varying incidence and severity of rheumatic fever 
in Porto Ricans and inhabitants of the temperate zone remains 
obscure. The data thus far available point to the desirability of 
a more intensive study of the semeiology of rheumatic fever, with 
particular reference to the prevalence of the disease, not alone in 
Porto Ricans, but in all parts of the world. At the same time a 
correlated study of the character and incidence of throat infections 
should be made. Such investigations might lead to a better under- 
standing of the climatic factors as well as of the immune processes 
of the disease. 
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THE CASE FOR AND AGAINST THE OPERATIVE TREATMENT 
. OF ANGINA PECTORIS. 

By Wallace M. Yater, M.D., 

■WnOI.E-TIME PROFESSOR OF MEDICINE OF GEORGETOWN UNIVERSITY SCHOOL OP 

medicine, ' 

AND 

Arthur P. Trewhella, M.D,, 

VOLUNTEER ASSISTANT IN MEDICINE. 


All agree that tlie surgical treatment of angina pectoris is pallia- 
tive only. Belief of pain, however, is always important, not only 
from the standpoint of the suffering of the patient, but also because, 
as suggested by Wenckebach and Danielopolu, the pain in itself 
may actually be injurious to the organism. It is apparently the 
consensus of opinion at present that operation for angina pectoris 
should be reserved for the more severe cases. Of our cases of 
angina pectoris we deemed only one severe enough to warrant the 
use of surgical procedures. Our experience, however, with this 
case was so unique that we were stimulated to study the subject 
of the operative treatment of angina pectoris more carefully. The 
following is a brief report of our case. 

Case Report.—The patient, an asbestos worker, aged fifty-five years, 
entered Georgetown University Hospital on May 23, 1929, giving a history 
of attacks of pa^in in the precordia over a period of two and a half months. 
At first the attacks had occurred only after exertion, but had become more 
frequent and more severe and finally began to appear when the patient 
was sitting quietly. During the preceding week they had been much more 
intense at night than in the day. The patient stated that the attacks lasted 
from one-half to one hour and that during them “the heart felt as if it was 
being tom out of the chest.” The pain passed across the chest, dovm into 
the abdomen, up into the neck and dovra the left arm. For about a year 
there had been mild dyspnea on exertion. 

Physical examination was essentially negative. A third heart sound was 
heard and seemed to be presystolic in time._ The blood pressure %vas 9S 
systolic and 62 diastolic. The pulse rate varied from 80 to lOp. A roent- 
genogram of the chest revealed nothing abnormal. The urinalj’^sis was 
essentially negative. The hemoglobin was 62 per cent (Dare), the erythro- 
cytes numbered 3,160,000 per c.mm. and the leukoc 3 ’’tes 7900, of which 81 
per cent were polymorphonuclear neutrophils. The Wassermann and 
Kahn tests of the blood were negative. The electrocardiogram showed 
regular rhythm, rate 100, sinus tachj’^cardia, conduction time 0.2 sec. 
The onlj’’ change in the electrocardiogram was the gradual development of 
left axis deviation as time went on. 

During ten days in hospital the pain was relieved promptty but only 
for a short time bj’’ tablets of xJn grain of nitrogb'cerin under the tongue. 
Ten to fifteen of these were required nightly but even then the patient 
had little rest. 

On June 15 novocain "with alcohol w^as injected into the first six left 
thoracic nerves paravertebrallj^ bj’" Dr. John Shugrae. On this dai' he had 
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one severe attack of pain but during the following three days was completely 
relieved. _ After this, however, the pain recurred and was as bad as before. 
In addition there were now some painful paresthesias over the left chest 
and inner side of the left arm. 

On July 8, the left superior cer\'ical sympathetic ganglion was removed 
by Dr. Shugrue under nitrous oxid, oxygen and ether anesthesia. During 
the next two weeks of convalescence in hospital there was almost complete 
freedom from pain. Soon, however, the patient began to complain of some 
pain in the left mandible and discorofort in the left axilla. 

Shortly after leawng the hospital he began to experience great pain in 
the left jaw upon chewing, so much so that eating was an agonizing process, 
and his nutrition suffered accordingly. There were occasional attacks of 
preeordial oppression, but no real pain. 

In September the patient began also to complain of pain in the shoulders, 
especially the right. This pain gradually became more severe until it was 
present almost constantly and was excruciating. The muscles of both 
anns, especially the right, became markedly atrophic, and there was great 
limitation of motion at the right shoulder joint and some of the left. Roent- 
genograms revealed no abnormality of the shoulder joints, but the bones 
showed rarefaction. A careful neurologic examination was negative, except 
for Homer’s S 3 mdrome on the left. It was thought that the patient might 
have a periarthritis of the shoulder joints with atrophy of disuse, and 
diathermy treatment was instituted. The possibility of transferred anginal 
pain was also considered. The pain in the jaw was attributed to a possible 
glossopharjmgeal nerve involvement in the operative scar in the left side 
of the neck. The pain in the shoulders finally became so severe that there 
was no relief unless the patient was completely under the influence of 
morphia. 

Two days before death he began to complain of dyspnea and showed 
slight pretibial edema. I^Tiile pouring himself a cup of tea at supper time 
he suddenly died, November 25, 1929, eight and a half months after the 
onset of angina and four and a half months after the ganglionectomj'. 

Necropsy did not reveal any pathologic condition of the upper extremi- 
ties. The arms were freely movable. There was bilateral hydrothorax. 
The heart weighed 455 gm. The coronary arteries were markedly sclerosed. 
The descending branch of the left coronarj’^ artery was apparently com- 
pletely occluded by calcification, especially a short distance from its origin. 
There was some dilatation of the left ventricle, the apex of which was thin 
and bulging due probablj' to an old infarct. Evidence of fresh infarction 
was not found. There was moderate fibrosis of the myocardium. 

In this case the patient would probably have been better off 
without his operation. His pain afterward was more severe, i)racti- 
cally continual, more diffuse and the cause of great malnutrition. 
Pain in the jaw and face not infrequently follows this t^Tc 
operation, and pains and annoying parestliesias of the chest and 
upper extremities are not uncommon. Naturally, if our treatment, 
which is aimed at relief of pain, itself is followed by other pain 
which may be just as severe, it is time to scrutinize that t\'pe of 
treatment to determine whether it is really worth while or whether 
it may not be improved upon. 

We have coIlecttKl and analyzed 13S cases of neurectomy for 
angina pectoris reported by forty-four various authors. (See 
Biiiliography.) This is not a complete collection of recorded ca.ses, 



YATER, TREWHELLA: ANGINA PECTORIS 


37 


but we felt it to be sufficiently representative for our purpose. 
Before discussing this series of cases it would be well to make an 
inventory of our loiowledge of the anatomy and physiology of the 
iimervation of the heart and aorta and to discuss the nature of 
angina pectoris. 

A summary of our loiowledge concerning the innervation of the 
heart and aorta has been well given by Kuntz. A perusal of this 
shows how much there is yet to be learned on the subject. All of 
the nerves of the heart pass through the cardiac plexus which is 
situated at tlie base of the heart. These nerves are all sympathetc 
and vagal. The sympathetic nerves pass to and from the heart 
through sjmapses, mainly in the three cervical sympathetic ganglia, 
but also in the upper four or five thoracic ganglia. They are all 
apparently derived from the upper four or five thoracic spinal 
nerves. The . efferent fibers accelerate and otherwise modify the 
heart beats doubtlessly by direct action upon the heart muscle. 
The afferent fibers (which pass through all of the sympathetic 
ganglia except the superior cervical) convey sensation, but also 
play some part in reflex vasomotor control. The vagal supply for 
the heart usually consists of three rami on each side. The fibers 
make synaptic connections in the cardiac plexus and also in ganglia 
in the heart itself. The efferent fibers are mainly inhibitory and 
exert their effect largely upon the sinoatrial node and the atrio- 
ventricular bundle. The afferent vagal impulses probably do not 
reach the threshold of consciousness, but elicit reflex vasomotor 
responses. The coronary arteries are supplied by both sympathetic 
and vagal fibers. The so-called depressor nerve is commonly 
regarded as a branch of the vagus, consisting mainly of afferent 
components which originate in the proximal parts of the aorta and 
adjacent cardiac wall. They exert their effect mainly upon the 
vasomotor and cardioinhibitory centers. This nerve is supposedly 
formed by a branch of the main trunk of the vagus which joins a 
branch of the superior laryngeal nerve. Surgeons apparently are 
not often certain of the location of this nerve. 

Of all the theories of angina pectoris, that championed by 
Danielopolu appeals to us as being most plausible. In brief, this 
theory is based upon the assumption of an inadequate coi*onar\' 
circulation, whether there is coronary sclerosis or an apparently 
normal heart. Angina pectoris is much more frequent when the 
coronary arteries are severely sclerosed than when they are healthy. 
The anginal attack arises from a disturbance of the balance between 
the work of the myocardium and its blood supply. Looked upon in 
this way, the theory can account for the occurrence of angina 
attacks in perfectly healthy young adults, since e^^en healthy coron- 
aries may be faced by an excessive demand. The theory also 
explains the many cases of coronary disease without anginal syinjj- 
toms; in these it may be assumed that the occlusion has occurred 
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SO slowly that sufficient anastomosis has had time to develop to 
maintain the balance. In the angina due to syphilitic aortitis 
partial and sometimes complete occlusion of the orifices of the 
coronary arteries in the root of the aorta is responsible for the 
condition. The objections to this theory, we believe, are less 
serious than to the aortic hypothesis put forward by AUbutt, 
Wenckebach and others. The hypothesis of spasm of the coronary 
arteries we hold to be untenable. 

It must be emphasized, however, that there are other eardiac 
pains than those of true angina pectoris, particularly those accom- 
panying acute aortitis and those associated with a failing heart. 
The subject of this paper is strictlj'^ limited to true angina pectoris 
as first described so accurately by Heberden. We are assuming 
that the cause of -the pain arises in the heart, affects the afferent 
fibers of the s^^mpathetic system concerned with sensation and is 
reflected as pain felt in the area of distribution of the peripheral 
nerves of the same segments as those from which the sympathetic 
nerves originate. 

Franck (1899) was the first to suggest cervical sympathectomy 
for angina pectoris. Although the operation was done several times 
for various conditions, it was not until 1916 that Jonnesco per- 
formed the operation first for angina pectoris. C. H. Mayo has 
stated that he performed bilateral cervical s}’^mpathectomy for 
angina pectoris in 1913, but he has never published this report. 
Since 1916 many surgeons have recorded a few of these operations. 
Probably several hundred have been performed. The greatest 
activity in this direction seems to have occurred from 1923 to 1928. 
Recently one hears rather little of sjonpathectomy in connection 
with angina pectoris. Latterly, the alcoholic injection of the upper 
dorsal nerve roots has been advocated, of which more will be said later. 

Various tj^pes of operations have been performed in the neck, 
with some success from each. The most complete t.’spe is that of 
Jonnesco, Avho resected the sympathetic chain witli tlie superior, 
middle and inferior cervical ganglia and the first thoracic or stellate 
ganglion. Of the 138 case reports analyzed bj' us the types of 
operation were as follows: 

1. Jonnesco t>'pe, unilateral, 21 cases (19 on left alone, 2 on 
right alone). 

2. Jonnesco type, bilateral, 4 cases. 

3. Remo\-al of left sujierior cervical ganglion, 21 cases. 

4. Removal of right superior cervical ganglion, 2 cases. 

o. Removal of both superior cervical ganglia, 2 cases. 

6. Division of sympathetic trunk below superior cervical 
ganglion and section of superior cardiac nerve, 3 cases. 

7. Removal of the three left cervical ganglia, 11 cases. 

5. Removal of the left superior and middle cervical ganglia, 12 
cases. 



YATER, TREWHELLA: ANGINA PECTORIS 


39 


9. Some combination of the above types^ 15 cases. 

10. Miscellaneous procedures on the sympathetic nerves of the 
neck, 35 cases. 

11. Attempted section of the depressor nerve, 12 cases. 

Of the 126 cases in ivhich some one of the types of operation of 
the cervical sympathetic ganglia and nerves was performed complete 
relief of pain was reported in 50 (40 per cent), partial relief in 36 
(29 per cent) and no relief in 34 (27 per cent). Results were not 
recorded in 6 cases. Of the 12 cases in which the cardiac depressor 
nerve or nerves were thought to be resected, complete relief was 
reported in 5 (41 per cent), partial relief in 3 (25 per cent) and no 
relief in 3 (25 per cent). The result was not recorded in 1 case. 

Of all types, then, there was complete relief in 40.5 per cent of 
the cases, partial relief in 27 per cent and no relief in 26 per cent. 

These results were apparently irrespective of the type of operation 
performed. The reason for relief is not apparent, because in no 
case were all of the afferent nerves resected. If we consider that 
the depressor nerves contain only fibers affecting the vasomotor and 
cardioinhibitory centers, and that the superior cervical ganglion 
has to do probably only with efferent fibers, it seems that all that 
is necessarj" is to break the cardiac nervous arc. Danielopolu says 
that similar results from section of quite different nerves proves 
three things: “(1) That all these nerves contain sensory cardiac 
fibers; (2) that cutting some of the ascending fibers, without putting 
them all out of action, is sufficient to benefit angina; (3) that the 
abolition of the ascending nerve fibers (those passing to the cervical 
chain), having no possible relationship with the lateral group (those 
passing to the dorsal ganglia), nevertheless, prevent the occurrence 
of the pain syndrome of angina.” 

Wenckebach, in 1924, was of the opinion that section of the 
depressor nerve would prove to be the best operation, but these 
statistics show that it has no advantage over the other types of 
operation. Moreover, the operation is more difficult and less 
certain. His opinion was based upon the theory of tlie aortic origin 
of angina. 

During the period of observation recorded 33 patients died. Of 
these 8 died during the operation or within a few hours, 7 lived from 
two to fourteen days, 4 died in from two weeks to a month, 10 died 
from one month to a year and 3 lived from one to three years (time 
of death not reported in 1, but was apparently soon after operation). 
The immediate operative mortality is probably about 6.5 per cent. 

With complete relief, then, in 40.5 per cent of the cases and an 
operative mortality in such a serious disease of only about 6.5 per 
cent, the operative treatment of angina would seem to be a justifi- 
able procedure. Since 7 of the cases dying apparently as a result 
of operation were instances of angina due doubtless to syjjhilitic 
aortitis (out of 28 such cases in tlie series) it appears that tliat type 
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of angina should not be treated in this waj’^ because of the risk, even 
though the results in the surviving cases were comparable to those 
of the whole series. Eliminating the cases of angina due to syphilitic 
aortitis, the immediate operative mortality becomes very low, 
namely, 1.8 per cent, which makes the procedure appear still more 
justifiable. 

Further examination of our series of cases, however, reveals that 
there are other features which detract from the efficacy of this type 
of therapy. Of the 129 patients w'ho survived the operation there 
were 40 (31 per cent) who had disagreeable or serious postoperative 
complications. In other words, not only was there only partial or 
no relief in 53 per cent, but in 31 per cent the patients were made 
less comfortable. These complications were largely of the nature 
of pains and paresthesias of variable duration, many of which ivere 
apparently permanent, as in our case. One of the commonest tj^ies 
of new pain w'as that of pain in the side of the face, jaw or neck. 
Some of these had severe pain when chewing. “ Brachial neuralgia ” 
was the next most frequently observed postoperative pain. Pain in 
the left shoulder was present in a few cases, and in 1 case the angina 
switched to the right side. In no case was there pain similar to 
that developing in our case. Paralysis of the vocal cords occurred 
in 2 cases. Some of these painful complications became less intense 
as time went on and a few apparently disappeared, but most of 
them persisted. We are wUling to overlook the presence of Horner’s 
syndrome because this is always to be expected after the Jonnesco 
operation. 

Some of the patients in tliis series were observed for a brief 
period only after operation, while others were followed for years. 
The longest period of observation was twelve years (case of C. H. 
Mayo). It is impossible, of course, to determine exactly whether 
the operation had any eft'ect upon the duration of the- disease, but 
our impression is that the course of the disease was not materially 
affected. We have been very lenient in arriving at the percentage 
of deaths due to operation. No one can say whether a number of 
patients who died a few days or even a few weeks after operation 
may not have been hurried along to the end. 

We may now summarize the case for and against the operative 
treatment of angina pectoris: The case for this tj'pe of treat- 
ment is: (1) Complete relief of the original pain in 40.5 per 
cent of cases and partial relief in 27 per cent; (2) low immediate 
operative mortality when cases associated with syphilitic aortitis 
are eliminated. 

The case against the operative treatment of angina pectoris is: 
(1) No relief or only partial relief in 53 per cent of cases; (2) post- 
oj)crative appearance of annoying ])arcsthe3ias, new pains or other 
evil complications in 31 per cent of cases; (3) effectiveness of amyl 
nitrite or nitroglycerin for individual attacks of pain is certainly 
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much more than 40.5 per cent of eases; (4) apparent absence of 
influence upon the course of the disease, 

A few words are now appropriate concerning the treatment of 
cardiac pains injection methods. Brunn and Mandl, in 1924, 
tried paravertebral nerve block with procain, with excellent results. 
Recently Swetlow began the use of alcohol in these injections. 
Since his pioneer work others have used this method. The results 
have been much more constant than with the operative treatment, 
and the method has more to commend it scientifically, since the 
visceral afferent pain fibers must eventually pass through the rami 
communicantes and the dorsal roots regardless of the route up to 
that point. White has developed the most efficient method to 
date. He anesthetizes the upper five thoracic nerves as a routine 
with an injection of 5 cc. of 1 per cent solution of procain, followed 
by 5 cc. of 85 per cent alcohol. Relief from pain is usually prompt 
and may persist for several months. There is usually some hyper- 
esthesia for about six weeks following the injection, but this is never 
as severe as the pains and painful paresthesias following sym- 
pathectomy. Furthermore, there is no operative mortality, 
Horner’s syndrome usually follows, but this is of minor importance. 
Transference of pain to the epigastrium, however, has been noted. 

Summary and Conclusions. 1. The anatomy and physiology of 
the innervation of the heart and aorta are summarized and found 
to be very incompletely known. 

2. The most logical theory of angina pectoris is discussed; but 
this, like all other theories, is merely theory. 

3. A specific case of the ill-effect of cervical sympathectomy for 
angina pectoris is cited, in which there was severe pain in the 
left jaw with chewing and transference of precordial pain to the 
shoulders. 

4. The results of the operative treatment of angina pectoris in 
138 cases collected from the literature are considered. 

5. Whatever stand is taken regarding the subject, it is positive 
that the operative treatment should not be used for angina pectoris 
associated with syphilitic aortitis. 

6. While the immediate operative mortality is very low, there is 
no evidence that the course of the disease is lengthened, 

7. There is only partial relief of pain or no relief at all in 53 per 
cent of cases. Amyl nitrite and nitroglycerin certainly give relief 
from individual attaeks in a much larger per cent of cases than are 
relieved by operation. 

8. Annoying paresthesias or new pains follow operation in 31 per 
cent of cases. 

9. Alcoholic injection of the upper thoracie posterior' nerve roots 
gives relief for substantial periods of time and is apparentlj^ free of 
most of the ill-effects of operation. This metliod of treatment 
deserves a fair trial. 
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10. The operative treatment for angina pectoris at present 
should be performed only in selected cases and by neurosurgeons 
who wish to^ study carefully the anatomy and physiology of the 
innervation of the heart and aorta and the reasons for the post- 
operative complications. There is considerable information which 
can be learned in this way which cannot possibly be obtained from 
dissection of tlie human cadaver or experiments on living animals. 
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A NEW AND SIMPLE MECHANICAL RETRACTOR FOR 
ABDOMINAL SURGERY. 

By John R. O’Sullivan, M.D., 

ATTENDING PHYSICIAN, WEST HUDSON HOSPITAL, KEARNY', N, J., 

AND 

Bernard A. O’Connor, M.D,, 

ATTENDING SURGEON, YVEST HUDSON HOSPITAL, KEARNY', N. J. 

The successful execution of abdominal surgical procedures 
depends upon (1) the skill and judgment of the surgeon, and (2) 
adequate, exposure. Of the former consideration we shall not deal 
here; to the latter consideration we shall devote this paper. 

To maintain exposure of the abdominal viscera, the surgeon is 
required either to employ hand retractors manipulated by assist- 
ants, Or mechanical retractors fixed in place and allowed to remain 
for the duration of the operation. There is no doubt that intelligent 
assistance witli hand retractors is verj^ helpful during the perfor- 
mance' of difficult surgical procedures, yet many times the physical 
presence and hands of the assistant hamper the surgeon and obscure 
his view. On the other hand, a mechanically simple and efficient 
instrument for abdominal retraction relieves the assistant of duties 
and permits him to aid the surgeon in the actual intraabdominal 
manipulations. He is free to hold important clamps and tissues, 
thus facilitating the operation. 

During the past several years we have felt the need of a more 
efficient abdominal retractor than those which are in common use. 
We have employed several instruments which retract the abdom- 
inal incision from tlmee places in a triangular manner. When tliis 
system is applied to an incision in the elastic abdominal wall it 
leaves a fourth side which is not restrained. The result is unbal- 
anced forces, and it is this unbalanced system of forces which makes 
any three-point retraction of the abdominal wall or, for that matter 
any sphincter, inefficient and unsatisfactory. 

We feel that an ideal instrument should retract from four dia- 
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metrically opposed places, and at the same time have no more than 
two of the retractors adjustable. These adjustable blades Avhich, 
for convenience, we shall call the upper and lower angle blades, are 
used to retract tlie incision and also, bj’’ means of sterile gauze 
packs, to exclude rdscera from the field of operation. 

The conventional type of abdominal retractor has square corners 
which are prone to form obstruction when in use. In designing our 
instrument we made the side members curved (Fig. 5, 2 and 3 ), 
so that the maximum space would be inclosed within a circular 



Big. 1. — Relmctor friimc. 
Bottom vue closed. 


Fig. 2. — Retractor frame. 
Top vue closed. 



opening, since, geometrically speaking, the circle embraces the 
maximum area for any given dimensions. The curved side mem- 
bers (Fig. 5 , 2 and S) are levers united into one unit by verj' strongly 
riveted swivelled joints. The entire frame is securely held in place 
so that it cannot possibly slip by means of a ratchet catch and set 
screw at the lower angle (Fig. 5, 5 ). The upper angle (Fig. 5, 1 ) 
is also secured by pressure when the upper angle retractor is fast- 
ened. The side retractors are fixed permanently to the frame. 
Experience has shown that too many screws and adjustable parts 
complicate the instnimcnt and arc a source of annoyanc*e. 'I’lie 
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upper and lower angle retractors (Fig, 5, 1 and J/) are detachable 
and slotted, and, therefore, adjustable to direct pull and a fair 
amount of lateral displacement. The blades are curved to restrain 
the incision and at the same time to hold in place deeper within 
the abdomen the sterile packs which restrain intruding organs 
win ell are not the subject of the particular operation. 



Fig. 3.— Hysterectomy. Lateral displacement of the abdominal wall by the 
curved side retractors the frame has been securely locked by the ratchet catch and 
setscrew. 

So much for the technical details of this instrument. We shall 
now describe the modifications in abdominal technique, which 
Dr. O’Connor has devised for operative procedures with this 
instrument. 

Lower Abdominal Procedures. Tlystcrcciomy , Salpingectomy . Tlie 
patient is prepared for operation in the usual routine manner. 
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A midline incision, about 8| inches long, is made in the abdominal 
wall; the peritoneum is incised in the usual manner. The abdom- 
inal retractor is grasped in the right hand near the middle (Fig. 1), 
first one, then the other fixed side retractors are slipped into place. 
With both hands grasping the lower side members, the instrument 
is very quickly opened and then securely fastened by means of the 



I’lo. 4. — Hysterectomy. Lower anple retractor in place exposinp bladder and uterus. 


ratchet catch and set screw provided for tliat purpose (Fig. 3) at 
the lower angle. The patient is now placed in the Trendelenburg 
position, several gauze packs are slipped into the abdomen to exclude 
the viscera and the ujjper angle retractor is fastened in place with 
its blade restraining the packs and intestines. A thick piece of 
gauze, about 4 inches wide, is placed in the lower angle down to 
the level of the bladder and the lower angle retractor fixed in place. 
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With this exposure it is possible to perform quickly and with good 
vision the routine supravaginal hysterectomy or plastic procedures 
upon the tubes, ovaries or bladder. 



Fig. 5. — Hysterectomy. Both adjustable blades are in place showing adequate 
exposure obtained before the viscera are excluded by packs. No. 1. Upper angle 
retractor. No. 2 . Upper side arms. No. 3. Lower side arms. No. 4. Lower angle 
retractor. No. 5. Ratchet catch and set screw. 

Rectum, Sigmoid and Colon. The patient is placed on the table 
with his head slightly depressed, from the horizontal and a small 
pillow under the sacrum. The usual median incision is made and 
the retractor introduced in such a manner that the long axis is 
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perpendicular to a line drawn through the anterior-superior spines 
of the ileum. Packs are then introduced to the rear of the fixed 
side retractor blades^ then the remaining obstructing viscera are 
excluded by more packs and held out of the Avay by the adjustable 
retractors at the angles. 

Upper Abdominal Procedures. Intestinal Resections. For an 
intestinal resection the same general setup is employed, Avith the 
long axis of the abdominal retractor parallel to the line connecting 
the superior spines of the iliac crest. The lower angle section, 
however (Fig. 5, 4 ) is on the side aAvay from the surgeon. 

Gastroenterostomy. In these procedures the retractor is set AA'itli 
the long axis perpendicular to a line draAAm across the abdomen. 
The end retractors and packs are not placed, however, until the 
surgical approach to the stomach is completed, i. e., through the 
mesocolon and gastric omentum. Packs of gauze are then placed 
at the upper and lower angles and held in place by their respectwe 
retractors. 

Cholecystostomy and Cholecystectomy. This instrument’ is of 
greatest value in those fibrotic and densely adherent gall bladders 
AA^hich give the smgeon so much trouble. In these operations the 
side retractors are set about 2 inches below and parallel to the 
free border of the ribs. A pack, about 3 inches AAude and some 6 
inches long, is placed in tlie upper angle of the wound; the upper 
angle retractor is then placed in such a manner as to not only retract 
the abdominal aa'rII but also to hold back the edge of the liver 
adjacent to the gall bladder. Three or four packs are noAV dis- 
tributed in an overlapping manner to exclude the stomach duo- 
denum and small intestine. When these steps have been accom- 
plished and associated a very good exposure of the gall bladder and 
duct is obtained. 

The Retrocecal Appendix. To all surgeons of experiences there 
comes from time to time the difficult retrocecal appendix. In an 
obese indmdual the appendix Avhich is deeply retrocecal and bound 
down AAuth fibrous adhesions and gangrene presents a A'^ery difficult 
procedure to remove without breaking the appendix and liberating 
its dangerous contents into the peritoneal cavity. When this retrac- 
tor is fixed in place it gives good exposure which greatly facilitates 
the operation. 

Conclusions, With this instrument, it is possible to see the field 
of operation more clearly in abdominal operations. It secures the 
abdominal Avail so that the surgeon may use his assistant during 
the more difficult phases of the intraabdominal manipulations. The 
design of this instrument is simple. It is easily applied and giA'cs 
positive exiiosure Avithout slipping. 
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THE SPECIFIC DYNAMIC ACTION OF FOOD IN ABNORMAL 
STATES OF NUTRITION. 

By J. M. Strang, M.D., 

ASSISTANT ATTENDING THYSICIAN, 


H. B. McClugage, Ph.D., 

BIOCHEMIST, PITTSBURGH, PA., 

With The Technical Assistance of M. A. Bhownlee, R. N., 

SUPERVISOR OF THE METABOLIC PAVILION. 

(From the Medical .Service and Institute of Pathology of the Western Pennsylvania 

Hospital.) 


In investigations of the metabolic properties of abnormal nutri- 
tional states much attention lias been given to the possibilities of 
variations in the specific djmamic action of foods which might 
characteristically be associated with such states. The reports of 
many observers® suggest that a definite relationship exists 
between obesity and an abnormality in the specific dynamic action 
of food. MasoW^ reported that thin states are also associated with 
an abnormal action. Although Aub and DuBois® showed many 
years ago that the specific dynamic action in persons of unusual 
shape was normal, Gibbons^® found a difference between 2 dogs of 
the same weight but of different shapes. Some investigators^ 
appear to find large variations in specific dynamic action in patho- 
logic conditions which are frequently associated with abnormal 
nutritional states, whereas essentially normal results have been 
found by other authors'*'^®’^® in analogous nutritional disturbances. 

Many of the phenomena associated with the heat effects of foods 
have been studied in detail. The present knowledge relative to 
the extra heat production by the various food types is reviewed by 
Lusk, who draws particular attention to the constancy of this 
action. With regard to protein, by far the most important food 
substance in this respect. Rapport and Beard^^ conclude: “That 
the specific dynamic action of protein is fully accounted for by the 
summated specific dynamic actions of their constituent amino 
acids.” Rapport^® has also demonstrated a constant increase of 
heat production following the ingestion of equal quantities of glycin 
by different dogs. If these observations be true the development 
of different heat quantities from the same food by persons who 
differ only in their food reserves represents an anomalous situation. 
It seems, therefore, desirable to reexamine the problem of the 
abnormalities of specific dynamic action which may be encountered 
in thin and obese states. 
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Methods. Three groups of subjects were investigated with refer- 
ence to the heat effect produced by a fixed meal. Eighteen persons 
were classified into 5 normal, 5 thin, 8 obese. After variable periods 
of training in taking basal metabolic determinations the subjects 
were given a test meal which was eaten in 20 minutes or less. 
The meal consisted of: Boiled egg, 50 gm.; egg white, 50 gm.; 
cream, 25 gm.; milk, 200 gm.; sugar, 5 gm.; orange, 70 gm.; bread, 
30 gm.; oatmeal, 20 gm.; water, 100 gm.; chicken, 54 gm.; butter, 
6gm. 

The total values for this food, as calculated from the tables of 
Atwater and Brj^ant- are: Protein, 40 gm.; carbohydrate, 52 gin.; 
fat, 26 gm. The total calories are estimated as 610, with 160 (26 
per cent) from protein. The entire meal was eaten by each subject. 
Metabolism determinations were made before the meal and 1, 2, 3, 
4, 6 and 8 hours after the conclusion of the meal. Throughout the 
test the -activities of the patients were restricted. Between tests, 
for the most part, they sat reading in bed or in a chair. A limited 
amount of walking around the room was permitted in the interests 
of comfort. However, before each determination, the customary 
20-minute period of relaxation in bed was observed. The heat of 
metabolism was determined indirectly by the Tissot apparatus. 
The simultaneous nitrogen output in the urine was not determined 
and the caloric values were calculated from the uncorrected respira- 
tory quotients. 

Observations, Twenty-five determinations were made upon IS 
subjects. The essential descriptive data of each subject are sum- 
marized in Table 1. 

Of tlie 25 determinations 15 have been considered as having 
sufficient technical accuracy to warrant analysis. The standards of 
admissibility which are admittedly rather exacting are; (1) The 
caloric value for the basal state on tlie test day must vary by less 
than 2 calories from the average basal calories of the several deter- 
minations performed within 14 days before or after tlie test; (2) 
the total heat effect of the meal, as determined from the graphs, 
must differ from the average value for the particular group by less 
than four times the average deviation of the mean of the group. 
Six tests were made upon 5 normal persons. Fii’e of these were 
satisfactory. Fourteen tests were made upon S obese persons and 
7 tests on 5 persons were satisfactory. Most of these patients 
were undergoing reduction of weight according to the dietary prin- 
ciples which have been described elsewhere.^* Three satisfactory 
tests were made on 3 of the 5 underweight patients. A suininaty 
of tlie successful and of the unsuccessful determinations apjiears in 
Table 2. 

The observations of the total calories per hour which were 
obtained in each groiqi are summarized in Table 3. For tlie sake 
of completeness the data on the 10 determinations which were 
excluded from the averages are given at the bottom of the table. 



DYNAiMIC ACTION OF FOOD IN ABNOIUilAL STATES OF NUTRITION 51 


Table 1. — Essential Descriptive Data of Subjects by Groups. 
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Table 2. — Summary of Acceptable and Unacceptable Tests. 


^ ' .1 ■■ - ' — 

i 


Unacceptable tests. 



Group. 

Acceptable 
• tests. 

Base lino. j 

f 

Total caloricB. 




Too 

1 

! Too i 

Too 

Total. 


1 

1 high. 

low. 

Total. 

j high. 

[ low. 

Normal .... 
Obese 

7 ' 

1 

2 

i 

■r 1 

3 

2 

i 1 

O 

1 

1 

4 

Thin 

3 1 

2 


3 j 

1 

1 

i 

— 

Total 

15 



5 


1 1 

5 

i 




52 


STRANG, MCCLTJGAGE: 


Table 3. — Total Calobies Per Hour — ^Basal and After Test Meal. 
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It may be noted that the .average of the basal calories for the 
normal group, 58.2, is veil within the usual range. The obese group 
has a slightly higher figure, 71.4, as is to be expected The average 
for the thin group is 56.1 calories, which is slightly lower than the 
normal group but not unusual for such patients. The influence of 
the test meal upon the total calories per hour is summarized in 
Columns 2 to, 13 above. The figures for each hour in each group 
are averaged se]iarately for purposes of comparison. It may be 
noted that the maximum caloric increment in the normal group is 
11.7 calories above a base line of 5S.2 calories per hour. In the 
obese group the maximum level is 12.2 calories above a base line of 
71.4 calories per hour. The thin group has a maximum of 13.4 
calories over the base line of 56.1 cjilories per hour. 

It is customary in metabolic work to express observations in terin.s 
of “basal metabolic rate.'’ The attention is thereby focussed not 
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upon the actual heat production, which is truly a rate, but upon the 
ratio of the observed rate to the rate of an average individual of the 
same sex, age and surface. This ratio popularly designated “basal 
metabolic rate” is generally of great practical value. The effect of 
food ingestion upon this ratio has been calculated and the results 
are summarized in Table 4. The usual terminology is employed. 


Table 4. — Changes in Basal Metabolic Rate Based Upon Actual 

Surface. 


Test. 

Basal 
metabolic 
rate, 
per cent. 

Increase over basal metabolic rate. 

First 
hour, 
per cent. 

Second 
hour, 
per cent. 

Third 
hour, 
per cent. 

Fourth 
hour, 
per cent. 

Sixth 
hour, 
per cent. 

Eightli 
hour, 
per cent. 




Norma]. 





2 ... . 

- 7.9 

24.4 

19.4 

17.1 

13.3 



17 ... . 

-11.4 

19.5 

18.2 

14.6 

9.2 

4.1 

-2.4 

4 ... . 

- 2.5 

18.4 

10,0 

11.4 

9.3 

-2.0 

-1.8 

20 ... . 

- G.O 

10.7 

14.7 

18.0 

16.9 

11.5 

8.0 

21 ... . 

- 6.3 

12,7 

10.7 

11.8 

6.9 

5.6 

7.7 

A VO. 

- 0.8 

18.3 

14.0 

14.6 

11.1 

4,8 

3.0 




Obese. 





1 . . , . 

0.5 

11.5 

20.9 

15,4 

13,2 



7 ... . 

3.0 

6.9 

5.8 

5.2 

12.9 

7.4 

-4.4 

24 ... . 

- 5.7 

13.2 

20.6 

14.3 

8.0 

6,2 

2.0 

0* 








12 ... . 

9.7 

19.3 

19.6 

17.3 

16,1 

3.1 

3.5 

14 ... . 

4.4 

15.6 

24.4 

18,6 

13.8 

5.9 

24.9* 

25 ... . 

-25.2 

18.4 

15.7 

13.7 

13.7 

8.2 

-0,2 

Ave. 

- 2.2 

14.1 

17.8 

14.1 

12.9 

6.2 

0 2 




Thin. 





Q ... . 

1.1 

14,9 

27.3 

13,5 

13.0 

11.3 

2.9 

11 ... . 

-11.4 

19.6 

11.9 

6.5 

18.1 

5.1 

4.5 

23 ... . 

-16.8 

28.8 

23.9 

16.7 

19.5 

11.8 

13.0 

Ave. 

- 9.0 

21.1 

21.0 

12.2 

16.9 

9.4 

0.8 


* Omitted. 

The average figure for the basal rate for the normal group is 
-6.8 per cent, with relatively slight individual deviation frorn the 
average. The obese group Avhen calculated in the conventional 
manner averages —2.2 per cent. The sole marked variant being 
Patient 25. It should be noted that this woman was healthy, young, 
obese, but in no sense pathologic. The thin group shoved an 
average basal metabolic rate slightly lower than the other tv o groups, 
- 9 per cent. The influence of the test meal upon the basal metabolic 
rate and Avhen calculated in the same manner is shown in Columns 
3 to 8 of Table 4. The normal group shows an average rise m the 
first hour of 18 per cent, with a range from 12 to 24 per cent. In the 
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second and third hours the effect is somewhat lessened with the more 
rapid drop starting at the fourth hour. At the end of 8 hours the 
average value was still 3 per cent above the initial level. The 
figures for the obese group show a somewhat less rapid rise, with a 
maximum in the second hour and a complete return to normal in 
S hours. In this series, although individual patients (1 and 7) 
showed relatively less change in the first hour or two, the average 
peak value, IS per cent, is as great as that observed in the normal 
group, although somev^hat delayed. The extreme variants in the 
second hour are 24 and 6 per cent. The thin patients show a 
percentage rise which is slight higher than the normals— maximum, 
21 per cent. There is a rapid drop at the third hour, with a second- 
ary rise and a failure to return to the base line at the eighth hour by 
7 per cent. The individual observations in the first hour vary from 
12 to 29 per cent. 

Of greater significance than these comparisons of total calories 
per hour and of metabolic rates, are those of the total heat effects 
which are made possible by a consideration of the originally noted 
differences in total calories per hour. The simplest method is to 
plot the observations of times and caloric increments as ordinates 
and abscissfe ^espectivelJ^ A smooth curve drawn through these 
points approximates most reasonably the probable changes in rate 
of heat production. Consequently, the area beneath the curve 
represents the total heat production in the observed time interval. 
The data from Table 3 have been plotted in the follmving charts, 
the heavy line in each case representing the composite curve for the 
group. 

The heat production as derived from the areas beneath these 
curves is summarized in Table 6: 

The total heat produetion for the normal group averages 51 
calories in 8 hours. The obese group produced 58 calories in 8 hours 
and the thin group 67 calories. If only the first four hours are con- 
sidered the three groups show an even closer agreement, or 37, 42 
and 43 calories respectively. The average of all 15 determinations 
is 57 calories in 8 hours, or 41 calories in 4 hours. 

From these data it is possible to calculate the actual percentage 
increase in heat production, 7. c., the number of extra _ calories 
produced in 8 hours divided by the number of basal calories for 8 
hours, assuming a constant base line. This form of calculation 
gives an average increase of 11, 10 and 15 per cent in the normal, 
obese and thin groups respectively. (Column 12, Table 5.) 

Discussion. Types of Subjects. The patients were classified 
according to their variations from their probable ideal weights. A 
variation of less than 15 per cent from the ideal weight was con- 
sidered within normal limits. Obesity was defined as weight' more 
than 15 per cent in excess of normal. The observed weights ranged 
from 18 to 160 per cent above the ideal iveights. Certain authors---"' 
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regard the obese state as divisible into groups on the basis of 
secondary characteristics which are alleged to indicate the etiology 
of the condition in the given case. Exogenous and hypopituitary 
types are commonly mentioned. Piaut^’^ concludes that, in addi- 
tion to their less tangible definitive properties, these tj’pes may be 
separated upon the basis of differences in the specific djmamic 
action to food. Although we are unable to differentiate the several 
types of the obese state, our group of obese patients showed a 


Table 5. — Extha Calories Pkoduceb by Test Meal — Interpolated from 

Graph. 


Test. 

Calories produced. 

Total 

calories. 

First 

four 

hours. 

Second 

four 

hours. 

Basal 
calories 
for eipht 
hours. 

Increase 
in basal 
calorics, 
per cent. 

First 

hour. 

Second 

hour. 

Third 

hour. 

Fourth 

hour. 

Sixth 

hour. 

•S2 








Normal. 





2 . 

11 

14 

11 

9 

11* 

3* 

59 

45 

14 

456 

13 

17 . . , 

10 

12 

10 

7 

8 

2 

49 

39 

10 

433 

11 

4 . , . 

13 

11 

8 

8 

5 

0 

44 

40 

5 

503 

8 

20 . . . 

8 

9 

9 

10 

16 

11 

01 

36 

27 

409 

15 

21 . . . 

7 

7 

7 

6 

8 

8 

43 

27 

10 

409 

9 

Ave. 

10 

11 

9 

8 

8 

5 

51 

37 

14 

400 

11 








Obese. 





1 . . . 

3 

11 

11 

9 

11* 

4* 

48 

34 

15 

479 

10 

7 . 

5 

6 

5 

8 

18 

4 

45 

24 

22 

730 

6 

24 . . . 

6 

13 

13 

8 

10 

6 

55 

40 

16 

541 

10 

C) . . . 

12 

10 

10 

9 

4 

0 

44 

41 

4 

518 

S 

12 . . . 

14 

15 

14 

13 

14 

4 

74 

56 

18 

600 

11 

14 . . . 

6 

17 

17 

12 

14 

4* 

69 

52 

18 

622 

11 

25 . . . 

13 

13 

11 

10 

17 

6 

69 

47 

23 

449 

15 

A VO. 

8 

12 

12 

10 

13 

4 

58 

42 

17 

571 

10 








Thin. 



1 


9 . . . 

C 

15 

12 

8 

14 

9 

03 

41 

23 

482 

13 

11 . . . 

12 

11 

C 

8 

16 

6 

59 

37 

22 

485 .1 

22 

23 . . . 

16 

15 

11 

10 

18 

7* 

78 

52 

25 

379 i 

20 

Avc. 

11 

14 

10 

9 

10 

7 

•67 

43 i 

23 

449 j 

15 




. . ... 




' 

: 








From corrected curve. 


greatly varied and representative list of secondary characteristics. 
Both sexes were represented. Aoung and old indiA'iduals were 
present. A perfeet example of tlie so-called “hypopituitary” tyfie 
was ineluded as well as a fully developed case of acromegaly wlio 
was likewise obese. One subject lacked a leg as a result of an old 
mid-thigh amputation. Our observations show that, regardless of 
their varj'ing characteristics, obese persons react in the same manner 
to a test meal. This opinion is in accord with that of Lanfcr,=’ 
who failed to differentiate "exogenous,” "hypopituitary” and 
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“hypothyroid” types on the basis of specific dynamic action to 
food. ^ The finding of the usual specific dynamic action in a acrome- 
galic is especially noteworthy. The findings of Aub and DuBois® 
of normal metabolic reactions in individuals having artificially 
diminished surfaces are also supported. 

The thin patients were by definition more than 15 per cent below 
their normal weight, ranging in this series from 15 to 20 per cent, 
h'lason”^ found a definitely increased percentage reaction in thin 
subjects, and believed this factor to be of importance in the etiology 
of the condition. Our observations fail to determine a significant 
de^dation from the normal food reaction. Of considerable interest 
is the fact that Patient 11, who was 24 years of age, had an advanced 
chronic nephritis. He gave a perfectly normal heat reaction, 
thereby suggesting that the anomaly of protein metabolism, which 
is characteristic of nephritis, is not manifest at these earliest stages 
in protein utilization. 

Test Meals. The test meals which have been used by previous 
workers have been extremely varied. As a rule, since the effect of 
protein alone was under eonsideration, high-protein meals consisting 
of 150 to 200 gm. of lean beef alone, or accompanied by bread, have 
been used. Some of the earlier investigations have used 400 to 
600 gm. lean beef, and in view of the fact that the object of most 
of these studies was the determination of the maximum effect 
producible upon the metabolic rate, such meals were eminently 
satisfactory, A summary of a few of the test meals which have 
been used^appears in Table 6; 


Table 6.— Test Meals and Duration of Tests. 


Author. 

; Refor- 
1 ence 
! No. 

1 

Dura- 
tion, 
j hours. 

Appel and Farr .... 

1 

1 

i 1 

2 

Aub and DuBois 

i ^ 

4 to 7 

Aub and Means 

1 " 

5 

Benedict and Carpenter 

I ^ 

3 to 7 

DuBois 

I 13 


Gibbons 

! 16 

6 

Lauter . • 

! 21 

6^- to 84 

Liebschutz-Plaut, Schadow 

1 22 

1 

1 

Mason 

! 24 

4 

Mason 

1 25 

4 

Means 

26 

3 

Plaut 

, 27 

3 

Wang, Strouse, Saunders . 

j 36 

1 

i 

1 

1 

S 

( 

\ 

> 


Teat meal. 


200 gm. me.Tt, 1 slice bread and butter. 

6G0 gm. scraped beef, small amount of 
potatoes, kaffee hag. 

350 to 500 gm. beef cooked wth butter, 
tomato, •water. 

200 gm. meat (150 to 360). 

10 gm. nitrogen as egg albumen, casein 
or meat. 

200 gm. meat. 

200 gm. beef, 50 gm. bread. 

200 gm. meat, 200 gm. bread, 100 gm. 
fat. 

200 gm. beef. 

150 to 200 gm. beef. 

150 to 200 gm. beef. 

200 gm. meat, 50 gm. fat, 200 gm. 
bread, I liter coffee, occasionally 
milk and egg white. 

32 to 78 gm. protein as scraped Iwcf, 
1 to 2 glasses milk, 2 slices bread, 1 
piece butter. 
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In addition to the great variety of meals emploj^ed which pro- 
hibits the comparison of their heat effects, many authors record 
considerable variation in the amount ingested by different subjects 
in the same series. Wang, Strouse and Saunders,®® for example, 
record variations of protein intake betw’een 32 and 66 gm. More 
important, however, is the fact that average protein ingestion in 
their obese series was one-third less and in the thin group one-fourth 
less than in the normal series. Such variations introduce into the 
analysis the problem of the additive nature of successive increases 
in protein intake. Benedict and Carpenter,’’ DuBois’® and Lusk®® 
discuss the experiments of Gigon and others in this connection. 
Kraus and Rettig®® question if the specific djmamic action of foods 
is always strictly additive. As the solution of this problem may 
still be considered as unsettled, it seems higlily desirable to require 
the ingestion of identical test meals by all subjects. 

However, the determination of the total heat effect of a meal 
presupposes tlie complete digestion and absorption of the meal in 
the period of observation. Hawk and his coworkers’® -have shown 
that the normal period of complete emptying of the stomach for 
100 gm. of beef averages 3 hours, with a variation from 2|- hours 
in the fast tj^ies to 3| hours in the slow. It seems reasonable to 
suppose, therefore, that many of the test meals which have been 
used were not completely out of the stomach in the 2- to 4-hour 
periods of observation. Kraus and Rettig®® have critically dis- 
cussed this point, and in their series were able to demonstrate by 
Roentgen ray examination the complete emptying of tlie stomach in 
4^ hours, using, however, only about 30 gm. of protein. Another 
factor of importance seems to be the appetizing quality of the meal. 
Although Hawk’® has shown that once food is ingested successfully 
it is probably entirely digested, the importance of the psychic con- 
trol of digestion, especially with reference to the secretion of pro- 
teolytic digestive juices is well established. Such psychic factors 
might appreciably^ influence the prompt handling of meals designedly 
high in protein. Our meal was, therefore, intended to supply the 
desired protein in an appetizing form and minimize the emotional 
stress with its own independent heat effect consequent to the forced 
ingestion of apparently large quantities of unfamiliar foods. At the 
same time it was important tliat these foods should leave the 
stomach promptly, particularly in view of our inability to control 
complete emptying by Roentgen ray observation. The employment 
of a mixed meal seemed a requisite for the inclusion of these factors. 
It may be stated that the components of the meals were weighed on 
a balance to the nearest 0.1 gm. and that each patient ate the entire 
quantity in less than 20 minutes. Under these conditions it seems 
probable that the factors responsible for the extra heat production®® •®® 
were quantitatively reiwoduced in each patient. 



DYNAJIIC ACTION OF FOOD IN ABNORMAL STATES OF NUTRITION 59 

Base Line. The most vital observation for a successful test is 
the base line of the curves. This fact becomes obvious when it is 
recalled , that all other determinations are referred to this base. 
In spite of the obvious importance of the base-line determination 
few of the recent workers have attempted to insure representative 
basal calorie values. Some papers mention a single ti'ial basal on 
the preceding day. Other articles implj’- no preliminary training. 
j\Iany of the unusual values which have been reported might 
perhaps be explained on this basis. Benedict and Carpenter’’ devote 
many pages to the exhaustive discussion of this point. Attention 
is called to the normal daily variations in the basal calories. They 
point out the irrationality of the interpolation of a base line from 
one day to the next, and after a discussion of the proper basal 
value to use decide* . . that the determination of basal 
values immediately prior to the ingestion of food is the most logical 
and satisfactory method for studying the small changes in metab- 
olism frequently noted after the ingestion of food.” We have 
adopted this point of view. 

Standard metabolic practice requires that a basal determination 
be performed at least 8 hours after the last meal. High-protein 
meals require a longer interval before the postabsorptive state is 
reached. Our series of patients received their basal test 14 to 16 
hours after their last meal. In vieAV of the Roentgen ray studies of 
Kraus and Rettig^” and of our own heat studies, this period prac- 
tically insures a true postabsorptive state even for patients who are 
kept on a ''maintenance protein diet” for reduction purposes. 

In our experience an adequate training of the patient is essential 
to securing a correct basal determination on a given test day. 
Failure in our earliest tests to fully appreciate the importance of 
this factor is an important cause for their inclusion in our group 
of unsatisfactory tests. Only one of the three tests made after only 
one or two preliminary basal determinations was satisfactory. The 
recent practice has been to perform a series of basal determinations 
at intervals of 1 to 7 days until the results were approximately 
uniform. In several of the most recent tests two basal determina- 
tions were performed on the subject on the morning of the test in 
addition to the prolonged training period. The second determina- 
tion was employed in the calculations, the first being included in 
the practice period. Again, after the completion of the test one 
or more basal determinations were made at intervals to check the 
base line. Many patients who were trained specifically for this 
purpose of this test had five to seven preliminary tests. The 
majority were subjects under other investigations and received 
weekly basals for manj'^ weeks. 

The first criterion for inclusion of a test in the acceptable group, 
as described above, permits a variation of the test day basal by 
2 calories from the a^'erage. Since all of the obese and 1 of the 
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thin patients were undergoing weight alterations by dietary pro- 
cedures, with the inseparable alterations in basal metabolic level, 
the average value used for comparison includes only the determina- 
tions made within 14 days before or after the test day. The value 
of the training period is shown in Table 7, which records the deviation 
of the basal* calories from the average of the recent determinations. 


Table 7. — Deviation of Base Line from the Average of Trial Determinations. 


Test. 

Number of 

Average 

calorics 

Difference 

determinations. 

* per hour. 

clay. 

2 

Normal. 

3 

57.4 

0.4 

17 ... . 

1 

54.1 

0.0 

4 . . . . 

20 ... . 

. . . ... i 

51.4 

0.4 

21 ... . 

5 

57.1 

0.4 

1 . . . . 

_ Obese. 

4 

59.5 

0.4 

7 , 

4 

90.4 

0.8 

24 ... . 

4 

60.4 

1.2 

C . . . . 

3 

63.1 

1.7 

12 ... . 

5 

S2.1 

0.4 

14 ... . 

0 

78. X 

0.4 

25 ... . 

4 

55.0 

0.5 

9 . . . . 

Thin. 

3 

60.9 

0.7 

11 ... . 

5 

59.9 

0.7 

23 ... . 

4 

47.1 

0.3 

6 ... , 

Unacceplahle. 

3 

97.9 

2.1 

S : . . . 

4 

07.4 

3.3 

10 ... . 

3 

09.2 

2.4 

19 ... . 

0 

53.2 

2.1 

22 ... . 

4 

44.9 

2.3 

3 . . . . 

2 

00.0 

0.5 

10 ... . 

- 2 

07.0 

0.3 

13 ... . 

3 

78.4 

1.5 

15 ... . 

4 

SO.S 

1.4 

18 ... . 

4 

49.7 

1.1 


It will be seen from these data tliat tlie a\'erage deviation of tlie 
fifteen acceptable tests is O.G calorie and that only two values are 
greater than 1 calorie. An agreement of this order invites confidence 
in the reliabilitj' of the all-important basal determination and its 
dependent data. 

The depression of the basal level of heat production after a meal 
has been noted by Lauter-‘ and Bernhardt." Benedict and Car- 
j)enter' state tliat they have never encountered this phenomenon. 
Bernhardt discussed this “negative phase” after food, but more 
especially after Avork, at considerable length. He emphasized that 
the negative phase after food was found only in subjects having 
high basid levels. Two of our normal and 3 of the obese patients 
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showed this depression. In 1 normal No. 17 and 1 obese No. 25 
subject the curve passed below the base line after 7| hours and the 
net caloric effect was less than 1 calorie in 8 hours. The curve of the 
second normal No. 4 cut the base line at 6 hours and flattened out, 
giving a possible heat effect of 2,5 calories. The curve of No. 6 
crossed the base line at 5| hours and apparently showed a negative 
heat effect of 8 calories, while No. 7 crossed at 7^ hours with a heat 
effect of 1 calorie. The 3 patients on whom base-line data are com- 
plete No. 6, 7, 25 all showed an elevation of the base line on the day 
of tlie test above the average base line. In fact, No. 6, who had the 
only significant depression, deviated from the average base line by 
1.7 calories. It is likewise worthy of note that the total calories 
under the three significantly depressed curves fall among the lower 
values of their respective groups. 

Of the ten unacceptable curves 5 curves pass below the base line. 
Of these five curves a demonstrable abnormally high base line was 
directly responsible for the discarding of two (obese) in spite of the 
fact that the total heat effect in each case was within acceptable 
limits. Two other curves, one normal and one obese, which were 
discarded because the total heat effect was grossly too low, were 
performed on untrained patients. The fifth curve of this group, 
which was the fourth specific dynamic action test of a series of five 
on the same patient (see below), showed two negative phases, at 
the third hour and again at the seventh hour respectively. Plere 
again a correction of the base line practically nullifies the negative 
phases. In general, therefore, it may be stated that ten of our 
twenty-five curves showed some degree of negative phase. Only 
five were found on technically acceptable determinations. In only 
two of these was the negative phase greater than 1 calorie, both 
being associated with high base lines. Only one curve acceptable 
or unacceptable showed a negative phase when the base line was 
below the average basal calories, and this was a grossly abnormal 
curve performed on an untrained subject. Therefore, in accord 
with Benedict and Carpenter we are unable to demonstrate that 
the “negative phase” exists as a real phenomenon except insofar 
as it measures the abnormal elevation of the base line. 

The Percentage of Specific Dynamic Action. Throughout medical 
literature the heat influence of food is expressed in terms of per- 
centage. An attempt to compare the results of different observers 
shows at once that the meaning to be attached to this percentage 
factor varies considerably. Certain authors fail to clearly define 
the ratios employed. Other authors refer to the algebraic dift’erence 
in percentage of the metabolic rate after food, as compared with the 
percentage of basal metabolic rate. Mason-® and Wang, Strouse 
and Saunders®® reduce their data for successive periods to terms 
of calories per square meter per hour and determine the percentage 
variation of the later values from the basal value. Aub and jMeans'* 
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deal the total calories per hour and note percentage deviations 
from the basal total calories. In spite of the variations in point of 
reference, the percentages so obtained are essentially eomparable. 
In some cases the maximum value obtamed is used, in others the 
value obtained after a definite interval of time. It must be kept in 
mind, however, that all of these forms of expression deal directly 
or indirectl.y u'ith rate of lieat production. Such statements to the 
effect that Patient A has a specific dynamic action of x per cent, 
therefore, mean that at a certain period of observation the rate of 
heat production was x per cent above the rate in the basal state. 
The time factor is entirely ignored. Our data lia^'e been arranged 
to show maximum rate of heat production in this manner and are 
recorded in Table 4 and Charts I to III. Three features require 
comment; (1) The time of occurrence; (2) the height of maximum 
rate; (3) secondaiy maxima. 

The patients of the normal and thin groups show the maximum 
rate of heat production in the first hour, rvhile the apex of the eur\'es 
for obese group comes in the second hour. The charts show clearly 
tljat, altliough the composite curves follow tliese trends, the indi- 
vidual curves of each group show great variety, thus precluding any 
statement of group specificity. Our data in this respect agree with 
those of Lauter,-^ Kraus and Rettig-® and others who found marked 
individual variation in all groups, but a general tendency for the 
obese to reach the maximum rate somewhat later than the normal 
persons. Whether the delay is real or merely due to the small 
number of patients in each series and to the relatively long time 
between observations is not apparent. 

The numerical ^"alue of the maximum rate of heat production 
varies somewhat with the method of calculation and of expression 
of results. Our observations when arranged in terms of basal 
metabolic rate and the differences noted in tliis ratio following the 
meal are recorded in Table 4. It will be noted that in the first 
hour the normal group averages 18 per cent increase, the thin group 
slightly higher, 21 per cent, and the obese group definitely lower, 

14 per cent. These data appear to confirm the observations of 
Mason,®’ W^ang, Strouse and Saunders,®® Plant®' and others, that the 
obese person has a loM'er and the thin person has a higher percentage 
increase in rate after food. However, if the data of the second 
hour are used, the average of the normals has already fallen to 

15 per cent, whereas tlie oi^ese group has risen to its peak of IS per 
cent and the thin group remains at 21 per cent. IMoreover, there is 
a rather marked variation among the individual members of each 
group — normals, 12 to 24 per cent; obese, 13 to 24 j)er cent; thin 
19 to 29 per cent. ^Wien the delayed peak of the obese group is, 
taken into account the similarity of the range.s of variation of the 
individuals in eacli group prevents the identification of a group 
characteristic, a point .strongly emphasized by Lauter.®' 
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The percentage change in rate of heat production of our series 
ranges from 12 to 29 per cent. These results are of the same order 
of magnitude as those for normal persons as determined by other 
workers.^--^^’^^’^® However, attention must be called to the varia- 
tions in test meals as used by the various observers. Isolated 
observations of 50 per cent or more elevation have been noted 
following meals of excessive protein content. 

Tvm factors exert an important artificial influence upon the 
numerical values of heat effects when expressed as percentage: 
(1) The numerical value of the base line, and (2) the variations in 
body surface. The magnitude of the basal value seriously influ- 
ences the percentage for a given caloric increment. For example; 
A 10-calorie increase at a 60 calories per hour base line is equivalent 
to 16 per cent, but at 90 calories per hour the same increment is 
only 11 per cent of the base line. If it is recalled that grossly obese 
persons characteristically metabolize at levels 40 to 50 per cent 
higher than normal persons and thin persons considerably less, the 
significance of this fact in the calculation of the percentage specific 
dynamic action data after the manner of Aub and Means for obese, 
thin and normal persons becomes apparent. The second factor of 
importance appears, in the calculations which use calories per square 
meter per hour as a basis. This expression requires the division 
of the total calories per hour by the body surface. Aub and 
DuBois* pointed out that subjects with smaller surfaces have dis- 
tinctly higher percentage increase after food. A 10-calorie incre- 
ment in a person with a surface of 1.67 would introduce a variation 
of 6 calories in terms of calories per square meter per hour and 
proportionate change in basal metabolic rate expressed as per- 
centage. If, however, the surface is 2.2, as in man.y obese patients, 
the apparent variation is 4.5 calories per square meter per hour. 
Although the caloric increase is constant, an apparent variation is 
produced if the data are reduced to the described forms. Here 
again an identical change in rate of heat production produces an 
apparent depression of percentage of specific dynamic action in the 
obese and an apparent elevation in the thin. This factor may be 
minimized by the calculation of the basal metabolic rate and its 
changes on the basis of ideal weight and surface. The following 
table records the date for our obese group in the second hour when 
calculated according to ideal and actual surface. 

The basal metabolic rates calculated on ideal weight are higher 
than upon actual weight, as has been previously discussed.'’- Of 
more immediate importance, it will be seen that the a^’erage specific 
dynamic rate is increased 4 per cent. This increase is due solely 
to the use of the divisor, 1.64, the average ideal surface, instead of 
2.03, the average observed surface, in dividing the 12.7-caloric 
increment. Since the numerical value for the ideal surface, 1.64, 
is quite comparable to that for the normal group, the percentages 
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for specific dynamic action thus obtained are more essentially com- 
parable to the figures for the percentage specific djmamic action 
of normals than are the figures based upon actual surface. ' Our 
obese patients showed an average of 21 per cent specific djmamic 
action in the second hour by this calculation as contrasted with 
17 per cent by use of the actual surface. Although in our series 
neither value differs sufiiciently from the normal group to- be of 
significance, the point is made that an important faction of the 
alleged depressions in specific djmamic action in obesity which have 
been reported by many authors is due to a mathematical convention 
rather than to an observation of heat effect. 


Table 8. — Incuemekt in Metabolic Rate Calculated on Actual and on Ideal 

SuBFACES — O bese Gboup. 


Test. 

Total caloricB. 

Actual Burfacc. 

Ideal surface. 

!*§ 

Second hour, 
cal. 

CJ 

c: . 

O 

a 

Area, 
eq. m. 

Metabolic rate. 

Area, 
sq. m. 

Metabolic rate. 

c 

V 

(J 

*1 ^ 

so- 

p 

Second liour, 
per cent. 

Increase, 
per cent. 

Basal, 
per cent. 

Second hour, 
per cent. 

k 

^ a 

o o 
to 

Is 

u C. 

a 

1 . . . . 

^.9 

72.1 

9 

1.03 

0.5 

21.4 

20,9 

1.52 

7.9 

30.0 

22.1 

7 . . . . 

91.2 

9G.0 

4.8 

2.40 

3.0 

8.8 

5.8 

1.02 

54.2 

02.4 

8.2 

24 ... . 

G7.G 

S2.3 

14.7 

1.99 

- 5.7 

14.9 

20. G 

1.C2 

14.3 

39.4 

24.9 

0* 












12 ... . 

S2.6 

97.2 

14.7 

2.0G 

9.7 

29.3 

19. C 

1.C5 

37.0 

Cl. 4 

24.4 

14 . •. . . 

77.7 

95.9 

IS. 2 

2,04 

4.4 

28.8 

24.4 

1.C5 

20.0 

59.2 

30.2 

25 ... . 

50.1 

G8.0 

11.9 

2.03 

-26.2 

-9.5 

15.7 

1.7G 

-13.8 

4.4 

18.2 

Are. 

. . . 

... 

12.7 

2.03 

- 2.2 

15.0 

17.8 

1,G4 

21.4 

42.8 

21.4 


• Omitted. 


Many patients show a tendencj’’ toward secondarj"^ and tertiarj' 
rises in the heat production curves. The tendency is more pro- 
nounced in the normal and tliin subjects than in the obese. Three 
of the normal and all of the thin patients increased tlieir output in 
the fourth hour with resultant notching of the composite curves. 
The possibilitj" of an association betw'een these earlj’- secondarj’’ rises 
and the fluctuations in response of the gastrointestinal tract to food 
exists. With regard to tlie late secondarj’- and tertiarj" rises, it is 
our opinion that the reaction is influenced to a large extent by 
factors quite apart from tlie test meal. Tlie curves show that 2 of 
the 5 normals and aU 3 of the thin patients failed to return to tine 
basal level of heat production in S hours; in fact, 2 of them showed 
a definite upward tendencj* at this time. These elevations, we 
believe, are due ratlier to the factors of nervous excitement and 
fatigue resulting from the jirolongcd confinement of the test which 
produce an important independent rise in metabolism rather than 
a delaj'cd influence of the ingested food. 

'rite preceding discussion of the percentage of specific djmamic 
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action refers to isolated and to average values for maximum rate of 
heat production. A more proper perspective of the influence of a 
meal upon heat produetion requires an appreciation not only of the 
intensities of reaction but of the durations of those intensities. 
Lauter,^^ in his analysis, reports his results in terms of calories per 
24 hours. He determines the average caloric output for the period 
of observation and expresses in percentage the variation from the 
basal calories. Benedict and Carpenter'^ report results in much the 
same manner, although they seleet calories per minute as a working 
unit. The percentage refers, therefore, to the average inerease 
through the observation period. Obviously, the significance of this 
numerical value is quite different from that of the figures for maxi- 
mum rate increase. This expression differs from that of maximum 
rate in that, whereas the former deals with the form of the curve of 
heat produetion, the latter is concerned with the area below that 
curve. 

Our data may be presented in a comparable manner. If we 
assume a constant 8-hour base line it may be noted that in 8 hours 
the basal calories of the normal group average 466 calories, the 
obese, 571, and the thin, 449 calories. Since the increments in the 
respective groups are 51, 58 and 67 calories respectively, the per- 
centage change becomes 11, 10 and 15 per cent respeetively. The 
individual data are recorded in Table 5, Columns 11 and 12. These 
numerieal values bear quite different interrelationships as con- 
trasted to the numerical differences in maximum rate of heat pro- 
duction noted for the respective groups. In fact, it may be stated 
that no signifieant variation is apparent in any group. 

The figures above described represent the percentage of increase 
in heat production in 8 hours which might be attributable to the 
meal in contrast to the percentage of change of rate of heat pro- 
duction which was discussed previously. The statements take into 
account the entire heat influence of the meal. They are, however, 
expressions of the ratio of the total caloric increment to the basal 
caloric output for the corresponding period. It should be noted 
that, although this method of expressing percentage of specific 
dynamic action has much more logic to commend it than the state- 
ments of maximum rate observation, it is subject to one of the 
same criticisms, namely, that the numerical value of the ratio is 
influenced by the size of the basal value. Benedict and Carpenter' 
point out how the total heat effect forms but an insignificant per- 
centage change if the effect of a single meal upon the total heat 
production for 24 hours is noted. Our normal group, for example, 
had an average 24-hour basal heat production of 1400 calories. 
The 51 calories of the meal increased this value by less than 4 per 
cent. In dur above calculations the basal calories for only the 
period in Avhich the heat influence Avas manifest is used, that is, 

8 hours, the percentage is accordingly 51 calories in 466, or 11 per 



66 


STRANG, aiCCLUGAGE: 


cent. Thus, as in the discussion of maximum rate, it may again be 
seen that identical heat quantities produce dissimilar percentage 
values at high and low basal levels. 

Quite apart, therefore, from the varieties of meaning which may 
be attached to the term “percentage of specific djmamic action,” it 
is debatable whether this form of expression affords a proper descrip- 
tion of the phenomena involved. The use of the percentage values 
for maximum rates of heat production and for total heat effect may 
be of help in apportioning the importance of the many factors which 
contribute to the total 24rhour heat production of a given individual. 
On the other hand, however, the magnitude of the all-important 
basal level is affected by a number of factors, such as age, sex, 
surface, which are independent of and bear no reciprocal relation 
to the heat produced by standard test meal. Therefore, for the 
purposes of the comparison of heat effects of a meal in different 
individuals . . “The computation of the percentage of the 

increment is . . . open to serious criticism, and it is difficult 
to see how such percentages can have real significance.” (Benedict 
and Carpenter.®) 

Total Heat Prodnction. As has been emphasized by Benedict and 
Carpenter,’' Lauter,®' Kraus and Rettig,®® a true appreciation of the 
thermal effects of a meal is obtained by foeussing the attention upon 
the total caloric increment which may be observed. Attention 
must be given not only to the intensity of heat reaction but also to 
the duration. Given repeated observations of time and intensity, 
the estimation of the total heat effect is mathematically approxi- 
mated by the determination of the area beneath a smooth curve 
drawn through the plotted caloric increments and their respective 
time factors. The value of such a curve is, of course, dependent 
upon not only tlie accuracy of the observations but upon their 
number. Theoretically, points at 15- to 30-minute intervals are 
desirable. Practically, 1-hour intervals were feasible. The possi- 
bility'^ of the failure of the peak of the production to coincide 
with an observation time undoubtedly tends to diminish the curve 
area. However, an appreciable deviation from any observed maxi- 
mum point would result in a very sharp curve peak which, in con- 
sequence, wonld have only a minimal influence on the total curve 
area. In spite of the admitted inaccuracies, the area so described 
gives the best idea of the true effect of the meal on metabolism. 

The data which have been detailed above in Table 5 show a heat 
production of 51 calories and oS calories for the normal and obese 
groups respectively. The average deviations of the individual 
subjects from these means is 7 and 11 in the two groups, or 14 and 
19 per cent from the mean. The thin group averages 67 calories 
with a =fc9-calorie deviation, or ±14 per cent from the mean. The 
entire 15 observations average 57 calorics ±17 per cent. In 
view of the fact that a deviation of but 1 calorie in tlie base line 
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determination produces an S-calorie, or 14 per cent, deviation in the 
8-hour curve, it may be assumed that the error in the determination 
of total heat effect is on the average no greater than that of the 
Tissot apparatus alone. The apparently large percentage error is 
due to the small numerical value of the total heat effect rather than 
to the technique. 

An examination of the curves (Charts I to III) shows a consider- 
able individual variation in each of the three groups. In each 
group curves of the high type of short duration and the low type of 
longer duration are represented. The factors producing these indi- 
vidual variations in heat production may in part be related to the 
natural variations in stomach emptying time as well as to the less 
demonstrable factors in the digestion and absorption cycles. The 
close resemblance in the three groups of not only the total area but 
also the contour of the composite curves is very striking. It may be 
noted- that there is no relation whatsoever between the height of 
the curve peak and the total area, thus emphasizing the fallacy of 
confusing maximum rate of heat production with the true specific 
d3mamic action of a meal. 

Lauter”^ has criticized in detail the experiments of Plant and 
similar work, pointing out the inadequacj’^ of tests lasting 4 hours 
or less. Again, Kraus and Rettig^® have shown bj’' Roentgen ray 
that the average complete emptying of the stomach was 4| hours 
for their test meal. Although Benedict and Carpenter^ indicated 
the possibility of an elevation of the basal level in prolonged experi- 
ments, our curves suggest that in the 8-hour period we have em- 
ployed the latter factor is at a minimum. Our data likewise 
emphasize the protest of Lauter against the use of short experiments. 
While undoubtedly the principal effect of a meal is manifest in the 
first 4 hours, approximately one-third of the total heat production 
occurs in the second 4-hour period. 

An examination of the contours of the curves shows delaj’ed 
secondary and even tertiary rises. These are more conspicuous in 
the normal and thin groups. The latent rises, as stated above, are 
perhaps associated with extraneous factors, such as fatigue, which 
of themselves produce elevations above the basal calories. Bene- 
dict and Carpenter'^ have discussed this point at length. An 
anabasis of the hourly heat production data, as shown in Table 5, 
indicates that in the first half of the experimental period the heat 
production in all three groups was veiy closelj’’ comparable. In 
fact, the average figures for 4 hours are normal group, 37 ; fat, 42, 
and thin, 43 calories. The major effects of the meal are to be 
expected in this period, and it is in this period that the obser\-ed 
heat values are practicall.v identical. Much more variation occurs 
in the second 4 hours. The group figures are 14, 16 and 23 calories 
respectiveljn The bulk of the differences in the various groups falls, 
therefore, in the period of diminished food influence. These facts 
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support the conception that in the late hours of our tests extraneous 
influences produce the largest fraction of the difference between the 
thin and the other groups. 

From the above discussion, it may be concluded that tlie total 
heat effect of the test meal does not vary significantly in the different 
groups of subjects. The observed deviations are small and for the 
most part explicable as resultants of secondary factors. The indi- 
vidual members of each group show a considerable variation in rate 
of maximum heat production and in time of occurrence of the maxi- 
mum rate. However, the total heat production is remarkably 
constant not only in the three groups but in the entire series. 

Thermal Properties of the Meal. The average value for the extra 
heat produced bj’’ this test meal is 57 calories. This figure is admit- 
tedly based upon but 15 determinations. Although the demon- 
stration of the absolute value of the heat effect is dependent upon a 
much larger series, it is of interest to compare this figure with the 
data of other authors. Lusk-® and Kraus and Rettig®® have shown 
that 30 per cent of the ingested protein calories are given oft’ as 
extra heat. Our use of a mixed meal precludes our discussion of 
pure protein eft'ects, nevertheless, it may be observed that 30 per 
cent of the 160 protein calories of our meal is 48. Our value for the 
entire meal, 57 calories, is not inconsistent with the figure suggested 
by Lusk and Kraus and Rettig. Benedict and Carpenter^ suggest 
that the extra heat production from an average meal approximates 
13 per cent of the protein calories, 8 per cent of the carbohydrate 
and 2 per cent of the fat, with an average figure of 6 per cent for the 
“cost of digestion” of a normal mixed meal. These values when 
applied to our meal of 40 gm. of protein, 52 gm. of carbohydrate, 
26 gm. of fat indicate a heat effect of around 42 calories. The total 
caloric value of the meal is 610 calories. The 57 calories of extra 
heat production represent a “cost of digestion” of 9 per cent. 
This value is somewhat higher than the 6 per cent suggested by 
Benedict and Carpenter,^ which may perhaps be explained by the 
relatively high protein content of this meal. 

The jiroblem of the source of the extra heat which is developed 
has been attacked from many angles. Much discussion has centered 
around whether protein or carbohydrate alone or in combination 
provide the extra calories. For the most part, evidence is obtained 
from the oi)servations of re.spiratory quotient and nitrogen output. 
No nitrogen observations were made on this scries. However, the 
data relative to respiratory quotients are quite suggestive. The 
respiratory quotient figures for the normal and obese groups are 
recorded in Table 9. 

The quotients in the normal series do not differ greatly from those 
of other authors. There is a definite rise in tlie res])irator}' quotient 
during the first 2 hours accompanying the maximum heat ])roduction 
and a subsequent fall to nearly the initial level. Both protein and 
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carbohydrate appear to contribute to the extra heat production. 
In the obese group the average value for the second hour, the time of 
maximum heat production, is slightly higher than the basal. It is of 
interest that many of the highest Values for respiratory quotients 
coincide with the peaks of the heat production curves. Even No. 7 
shows both the highest respiratory quotient and the apex of heat 
curve to occur together in the fourth hour. However, in view of the 
general depression of the respiratory quotient, the failure of any of 
the average ^^alues to reach 0.8 and the practical constancy of the 
average values during the time of maximum heat production (the 
first 4 hours), it seems justifiable to suggest that, as far as may be 
judged from the respiratory quotient, the source of the extra heat 
is not much different from the source of heat in the basal state. 
It seems possible that the extra heat is supplied in this event not 
only by protein and carbohydrate, but that a fair percentage is 
derived from the combustion of fat. 


Table 9. — RESPinATony Quotients Obspbved Before and After Test Meal. 


Test. 

Basal. 

First 

hour. 

Second 

hour. 

Third 

hour. 

Fourth 

hour. 

Sixth 

hour. 

EiRhth 

hour. 




Nortnal. 





2 

0.790 

0.834 

0.760 

0.767 

0.757 



17 

0.825 

0.860 

0.861 

0.839 

0.871 

0.815 

0.811 

14 

0.780 

0.830 

0.832 

0.828 

0.864 

0.810 

0.820 

20 

0.848 

0.870 

0.833 

0.825 

0.860 

0.840 

0.839 

21 

0.770 

0.796 

0.765 

0.762 

0.765 

0.785 

O.SOS 

Ave. 

0.783 

0.838 

0.810 

0.804 

0.823 

0.812 

0 819 




Obese. 





1 

0.788 

0.765 

0.802* 

0.758 

0.713 



7 

0.758 

0.752 

0.738 

0.775 

0.780* 

0.842 

0.910 

24 

0.773 

0.756 

0.852* 

0.768 

0.708 

0.790 

0.823 

0 

0.698 ' 

0.700* 

0.689 

0.700 

0.718 

0.678 

0.692 

12 

0.830 

0.791 

0.807* 

0.779 

0.773 

0.806 

0.830 

14 

0 . 730 

0.723 

0.794* 

0.780 

0.758 

0.746 


25 

0.720 

0.733* 

0.721 

0.705 

0.727 

0.706 

0.719 

Ave. 

0.757 

0.746 

0.772 

0.752 

0.740 

0.761 

0 . 795 


* Peak of heat curve. 


Unacceptable Determinations. Of the series of 25 tests 10 have 
been set aside as unacceptable on technical grounds. These tests 
illustrated practically all of the discoverable and several unex- 
plained errors in the method. Abnormal base-line variations were 
discussed above. Five tests were discarded because the base line 
deviated from the average of the trial basal calories by more tlian 
2 calories. Three were obese and 2 were thin. Four of these 
patients had apparently been adequately trained, but upon the test 
morning 1 patient (obese) showed a base line far lower than the 
average and 4 (2 obese and 2 thin) far higher. 
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Five tests (1 normal, 4 obese) were discarded because of too 
great a deviation of the estimated total heat production from the 
mean of the respective group in spite of the fact that the base lines 
Avere apparently satisfactory. In any series of observations made 
under apparently identical conditions, isolated observations are 
frequently made which differ widely from the rest of the series. 
The more complex the proceeding under investigation, the greater 
does the intrinsic potential variability become. Some relatively 
simple criterion of admissibility of data is desirable and is provided 
by general practice.^’ If the deviation of an observation from the 
mean of the series excluding this value is four times the average 
deviation of the remaining observations from their mean, the figure 
may legitimately be excluded as of little practical value. The heat 
production in these cases A^aried betAveen 7 and 135 calories, AA'ith 
an aA'erage dcAuation of 48 calories. Three of the 5 gave total heat 
productions of 28, 11 and 7 calories respectively. The first 2 of 
these were inadequately trained, Avith a strong probability of an 
abnormal elevation of the initial base line. One patient AA^as normal 
in physique, the other 2 obese. The remaining 2, both obese, gave 
135 and 95 calories respectivelj'. No explanation is obvious for 
these phenomena. 

A revicAA' of the entire 10 discarded curves shows that there is no 
tendency for tliese curves to fall in any single group. Tlie division, 
furthermore, of the obese into the very high and very Ioav groups is 
about equal. The average calories per hour for these 10 discards is 
62 =t39 or ±64 per cent, as compared with 57 ±10 or ±17 per cent, 
the average of the accepted tests. 

The influence of external temperature upon the specific dynamic 
action of food has been studied by Rubner.®' Although our investi- 
gations AA'ere not primarily concerned with this phenomenon, certain 
pertinent facts may be recorded. The tests AA'ere made at intervals 
over a period of years. With the Tissot apparatus the room 
temperature does not indicate the temperature of the air breathed, 
A\hich comes directly from out of doors. Also bed clothing Avas 
utilized to the point of maximum comfort of the patient so that the 
room temperature does not reflect the skin temperature. Suc- 
cessful determinations AA’ere made at room temperatures varying 
from 18° to 27° C.; aA-erage, 23° C. None of the abnormal base- 
line determinations AA’ere associated AA’ith unusual room tempera- 
tures. Of the abnormally Ioay curves, one AA’as done at 18°, another 
at 24°, AA’hile tlie high curA-es AA’ere all done above 23°— one on a 
summer day at 27° C. One Ioav curA-e and one high curA’e done on 
the same patient 2 days apart had the same room temperature. 

It may be stated, therefore, that our ex-pcriments do not show any 
significant influence of room temperature on the determination of 
heat effect of food as it is usually pcrforraetl and at the range of 
temperatures normally encountered in hosi>ital practice. 
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Repetitions of Specific Dynamic Action Test on the Same Person. 
Specific dynamic action tests were repeated on 3 subjects. Tests 
2 and 17 were performed on a normal individual with an interval 
of 6 months. The first determination unfortunately ran only 4 
hours, the last 4 hours being interpolated from a theoretical 8-hour 
return to base line. The total effect shown on the two curves is 
59 and 49 calories respectively, which is as close an agreement as 
seems possible with the technique. 

Three tests, Nos. 12, 14 and 16, were done on the obese patient, 
who was also an acromegalic, over a period of 5 weeks during 
which she lost 17 pounds. Two of the tests were technically 
acceptable, showing 74 and 69 calories respectively, a very satis- 
factory agreement. The third test was discarded because of a 2.4- 
calorie deviation of the base line from the average. The calories 
produced by this patient were the highest found in the obese group. 
Certain authors report a marked depression in the specific dynamic 
action of food in the “hypopituitary” type of obesity. It is worthy 
of emphasis that this patient, who suffered from a well-established 
pituitary disorder and who was also obese, did not show any evidence 
of a depressive influence of the pituitary upon the specific dynamic 
action of food. 

Five tests were done on an obese patient over a period of 1| 
years, during which time she lost 151 pounds by dietary methods.®” 
Test 7, in March, 1929, and Test 24, in August, 1930, were the only 
acceptable curves. They showed heat effects of 45 and 55 calories 
respectively. The weight change between these two tests was 129 
pounds. Test 5 was performed upon admission, and unfortunately 
showed an abnormal base line associated with inadequate training. 
If this base line might be corrected for the deviation from the 
probable true basal calories the heat-production curve would become 
practically identical with that of Test 7. An entirely unexplained 
phenomenon was associated with Tests 13 and 15, which were 
performed 3 weeks apart after 3 months of training. Although 
the base-line deviations in the 2 cases were 1.9 and 1.7 respectively, 
just within the prescribed limits, the total calories observed were 
135 and 22 respectively. A careful review of the teclmique in both 
instances has failed to supply evidence as to the cause of either of 
these deviations. The occurrence of a very high and a very" low 
test between two perfectly normal determinations is noteworthy. 
It is also of importance that the five curves of this patient show a 
marked dissimilarity in shape. No. 7 showed a tj"pical slow rising 
markedly two-humped curve, while No. 24 showed a single higli 
peak in the second hour, with subsequent sharp drop. It may 
likewise be remarked that the maximum percentage rise in basal 
metabolic rate in No. 7 was 13 per cent in the fourth liour and in 
No. 24 21 per cent in the second hour, a difference of 8 per cent. 
The observed increments in calories per hour at these times were 



72 STRANG, mcclugage: 

lO.S and 14.7 calories respectively— a difference of but 4 calories. 
However, the basal calories were 91 calories per hour, with a surface 
of 2.42 sq. m. in the first instance, and 67 calories per hour, with 
1.99 sq. m. of surface in the second. In the calculations of basal 
metabolic rate these factors produce an artificial magnification of 
the numerical difference between the increments in total calories 
per hour. ’ If the ideal surface is used in the calculations in both 
instances the values for increase in rate of heat production become 
18.3 and 24.9 per cent respectively— a difference of 6 per cent. 

Considerable emphasis should be placed upon the variety of 
response to food obtained in this case. Although this patient and 
the one preceding were both well trained and cooperative, only two 
acceptable tests were performed in each case. Variations of the 
type and magnitude described in both the acceptable and unaccept- 
able classes cannot represent the sudden institution of new or 
characteristic metabolic phenomena. For example, quite opposite 
conclusions regarding the influence of weight loss upon specific 
dynamic action would be drawn from the comparison of Test 7 
with Tests 13 and 15, and yet Tests 13 and 15 were performed 
only 3 weeks apart. This experience suggests caution in the making 
of deductions from isolated observations. 

The results of these repetitions of the specific djmamic action 
test are in accord with those of Lauter,^^ Means”® and others who 
found no appreciable difference in heat effect upon repeated tests 
in the same individual. Our experience also suggests that tliere is 
no constancy of curve type which is characteristic of an individual— 
far less of a group. The influence of change of weight upon the 
specific d 3 ’namic has been reported bj"^ Mason,”® Roll}'®® and others. 
When properly weighted our observations exhibit no important 
alteration of the heat effect of food following a small or a large loss of 
weight. 

Benedict and Carpenter’’ indicate that evidence exists that 
sjjecific djmamic action may varj’’ with nutritional states and, more 
especially, it is depressed in starvation, Tiie observations reported 
on tlie above patient who was maintained for much of ll- years on 
the reduction diet which has been described®® show that here again 
no evidence of phj'siological starvation exists in spite of prolonged 
adherence to diets of 500 to 700 calories. 

Specific Dynamic Action as a Factor in the Development and Main- 
tenance of Nutritional States. Among the manj' factors which have 
been alleged to be of importance in the development of obesity, a 
depression of specific djmamic action takes a prominent place.®®'®’'®' 
iSot only is it felt that obese persons have a lowered specific dynamic 
action, but that obese states can be classified into se^•eral sub- 
grou]>ing.s on the basis of variations of reaction.®’ Von Noorden®® 
showed that a daily excess consumiflion of -200 calories would lead 
in the course of a year to a deposition of 17 pounds of fat, or 20 
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pounds of fat tissue. DuBois^^ calculates that an excess of 89 
calories per daj'- would add 8 pounds body weight per year. The 
excessively obese patient probably gains weight at 20 pounds per 
year or faster, whUe the milder degrees approach more nearly the 
lower rate. The caloric excesses, therefore, vary from 90 to 200 
calories per day. Benedict and Carpenter^ state that, on the 
average in normal people, 6 per cent of a mixed meal is used for its 
specific dynamic effect. Therefore, on an average caloric intake of 
2500 calories per day, 6 per cent, or 150 calories, would approximate 
the extra specific dynamic heat. The development of obesity 
within 10 to 15 years on the basis suggested by DuBois would 
require a real drop in this 150-calorie factor, certainly to 100 or 
even 75 calories, or, in other words, a 33 to 50 per cent diminution 
of total heat effect in the mild eases and a total absence of specific 
dynamic action in the severe grades. Depressions of these magni- 
tudes should be readily demonstrable. 

From the data described and discussed above it will be apparent 
that we have discovered no significant difference in the heat of 
reaction to food in either mild or severe grades of obesity as com- 
pared with normal persons. We are, therefore, in accord with 
Lauter,^^ who denies an abnormality in specific dynamic action any 
role whatsoever in the initiation of obese states. Furthermore, our 
group of obese patients included several of the alleged types of 
obesity. All were found to react in the same manner. It does 
not, accordingly, seem possible for us to classify various forms of 
obesity on the basis of variations of specific dynamic action. 

Mason^^ believes that an elevation of the specific dynamic action 
is in part responsible for consistent thin states. Although our data 
on this point are less numerous than for the obese state, the observed 
figures indicate rather clearly that no sufficiently large deviation 
in extra heat production could be present to account for a caloric 
loss sufficient to explain this state. If the tendency toward greater 
fatigability in the undernourished during a long experiment is 
considered, our data show that there is no appreciable difference 
between the normal and the thin group and far less between obese 
and thin groups. 

The data of this series of patients justify the statement that the 
development of the various nutritional states is not the result of 
variations in the quantities of extra heat produced by food in these 
individuals. These data, however, provide no index of the physio- 
logic response of the subject to this extra heat. It may be noted 
that in normal persons test meals which utilize 40 gm. of protein 
cause a rise in basal metabolic rate of 20 per cent within an hour 
after ingestion. Changes in the rate of heat production of such 
magnitude necessarily produce abrupt alterations in the existing 
physiologic status. Although the extra heat quantity which is pro- 
duced by a fixed meal may be identical in the normal, the obese and 
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.the thin, the physiologic readjustments which are necessitated by 
this increment are not necessarily the same in the three states. 

The physiologic load ^Yhich is thrown upon the organism by this 
sudden alteration of the heat production is imique. Many intricate 
and automatic readjustments are necessitated, especially in the 
departments of circulation and temperature regulation. Since the 
reserve capacity of the organism as a whole is always more than 
adequate to .care for any possible rate of heat production if the 
alteration is gradual, it is obvious that observations of maximum 
rate of heat production afford no measure of the physiologic strain. 
The load lies in- the abruptness with which the body is called upon 
to readjust to new levels of heat production. It is, therefore, 
measured not by the maximum rate of total heat production but bj^ 
the rate at which tlie existing rate of heat production is altered. 

An attempt has been made to obtain a relative numerical measure 
of the physiologic load which was thrown upon our normal patients 
by the test meal employed. The basic observations are those of 
total calories per hour for the successive periods. However, instead 
of noting the relationship of each observation to the basal deter- 
mination, the observation is compared with the rate of heat pro- 
duction for tlie hour immediately preceding. The numerical differ- 
ence is then divided by the total heat production of the preceding 
hour in order to give the percentage change, in other words, the 
rate of change of the rate of heat production. These data have 
been arranged in Table 9 and plotted in Chart Hb 

From the chart it will be seen tliat immediately following the 
ingestion of food the curve rises to a sharp peak at the first hour. 
It is quite probable that the true peak of this curve is obscured by 
tlie use of hourly observations rather than those at shorter intervals. 
For tlie second and third hours the rate of heat production does not 
change significantly the low part of these curves corresponding to 
the nearly flat tops of the curves of rates of heat production (Chart I). 
The secondary short slow rise with the maximum in the sixth hour 
represents the period in which the heat effect of tlie meal is rapidly 
diminishing and the total metabolism returning to normal. This 
analysis shows clearly that following a meal the body is required 
to readjust itself within an hour to a change in heat production 
of 20 per cent. The subsequent changes are small and compara- 
tii'cl.v unimportant. The important physiologic strain, therefore, 
occurs in tlie latter part of the period of food ingestion and tlie period 
iinmcfliately succeeding it. Only a small fraction of the total extra 
heat is produced during tliis interval, but by the time tlie maximum 
rate of heat production has developed, the adaptations to this rate 
will have been complete. It is, tlierefore, important to distinguish 
.shai^ily between tlie two phenomena which are ilcpicted in Charts I 
and l\', tlie rate of extra heat production and the physiologic 
response to tin's extra heat respective!.!'. 



Table 10. — Rate of Change of Rate of Heat Pboduction. 
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If now the physiologic load which is thrown upon the obese 
and upon the thin by the specific dynamic action of food is approxi- 
mated in the manner described above rather important variations are 
revealed. Table 9 and Chart V indicate the rate of change of heat 
production in the obese group. The general form of the curve is 
quite comparable to that of the normal group. The significant 
point is that the maximum of the composite curve falls at 15 per 
centj which is 25 per cent less than for the normal group. On the 
other hand, the thin group as shown in Chart VI reaches its maxi- 
mum at 25 per cent, which is 25 per cent higher than the normal 
group. It will thus be seen that although identical meals produce 
the same total heat of reaction in normal, thin and obese persons, 
the physiologic load which this extra heat production throws upon 
the body is approximately one-fourth less in the obese and one- 
fourth greater in the thin than in the normal. In fact, the thin 
group bears a 66 per cent greater physiologic strain than the obese 
in the handling of a meal which is identical in protein, fat and 
carbohydrate, but particularly in total calories. 

The above data bring out the fact that the great difference 
between the various nutritional states lies, not in the total extra 
heat production from food, but in the differences in physiologic 
load which are thrown upon the organism. If it were possible to 
demonstrate a relationship between this physiologic load and the 
sensation of satiety which normally determines the limit of food 
ingestion, an important factor would be exhibited in the chain of 
causes which determine why fat people unwittingly eat large meals 
and stay fat and thin people automatically eat small meals and 
remain thin. 

The analj’^sis of a possible relationship between satiety and the 
physiologic stress resulting from the specific dynamic action of food 
is difficult and will be reserved for a later discussion. If this rela- 
tionship may be assumed, it is probable that when the existing rate 
of heat-production changes at a certain rate, for example, 15 per 
cent per hour, the body as a whole experiences a feeling of comfort 
and wellbeing, but when the rate of change is appreciably increased, 
for example, to 20 per cent per hour, the body rebels against the 
load and automatically prevents further insult by preventing 
further food intake— that is, complete satiety. As a corollary of 
this hypothesis, it follows that when the total metabolism is low 
a person on general diet will be satisfied by a smaller food intake 
with its smaller specific djmamic action and total calories than when 
the total metabolism is high. The normal individual leading a 
routine existence has a relatively stereotj’ped curve of variation of 
heat production throughout the day, with a resultant constant total 
output. It thus becomes obvious that with the same level of total 
heat production at corresponding meal times each day a person on 
a general mixed diet would tend not only to reproduce the same 
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specific dynamic action with its same resultant physiologic load, 
but also to repeat the same total caloric intake. It seems reason- 
able to assume that some such physiologic mechanism is responsible 
for the well-known fixity of individual eating habits which, in turn, 
is responsible for the equallj’’ astonishing relative fixity of body 
weight. 

From this point of view, the etiology and persistence of abnormal 
nutritional states becomes more understandable. In the discussion 
of satiety in normal persons it was assumed that the optimum 
feeling of wellbeing paralleled a rate of change of heat production of 
15 per cent, and that when this rate increased to 20 per cent a feeling 
of absolute satietj’’ ensued which prevented further food intake. 
Bj" the application of these same figures to the curves of the thin 
and obese groups a striking observation will be noted at once. 
Whereas in the normal persons the satiet}’- point, 20 per cent, cor- 
responds to the peak of the heat curve, in the tliin the satiety point 
was passed long before the peak was reached. This may be inter- 
preted to indicate that the test meal was considerably greater in 
specific dynamic action and, therefore, in total calories than a meal 
which these persons would voluntarily have selected. On the other 
hand, the peak of the obese curve fails to reach the satiety level by 
25 per cent, and, in fact, coincides with the level of optimum sensa- 
tion. A comparable interpretation of this fact would suggest that 
the test meal, with its feed total calories and specific dynamic 
action, would quite fail to satisfy these patients. In other words, 
if we assume that the test meal, with its 40 gm, of protein and 610 
calories, completely satisfied the normal group, the thin patients, 
if permitted free selection of food, would have been satisfied with 
much less food, whereas the obese group would require a far greater 
intake. The selection of the values, 15 and 20 per cent, for the 
critical points is quite arliitrary, and more careful investigation 
ma;v' reveal entirely different true levels. However, regardless of 
the levels selected, the fundamental difference between the three 
groups will persist. Furthermore, it may later be showm that the 
peaks of the curves of rate of change of heat production fall earlier 
in the thin group and later in the obese group than in the normal 
group. If, for example, tlie peaks were found to be at 20 minutes 
40 minutes and 60 minutes in tlie thin, normal and obese groups 
the resultant effects upon tlieir relative total food intakes would be 
accentuations of tendencies described above. 

It will, therefore, be seen tliat the same factors which operate to 
jwoduce the fixed eating habits and fixed body weights of normal 
indi\-iduals may become perverted in two directions. The resultant 
extreme in one case is the apparently healthy person who persistently 
holds a weight 20 to 25 per cent below normal. He functions at a 
low metabolic level'® and receives his optimal specific dynamic 
action stimulus from a small food intake which maintains his weight 
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by a caloric intake equivalent to his output. The other extreme 
is the likewise apparently healthy person who maintains a weight 
50 to 200 per cent above normal. This person operates at a very 
high level.-'’^ He holds his weight, or, as usually happens, slightly 
increases his weight, because of the correspondingly large caloric 
intake which is required to produce the requisite rate of change of 
heat prod uction for optimum sensation. The persistent small intake 
of the thin and large intake of the obese are probably further aggra- 
vated by secondary phenomena both psychic and mechanical. In 
both of these abnormal states vicious habit cycles are firmly estab- 
lished. It may be emphasized that in neither case does any new 
pathologic factor in metabolism exist. The thin person stays thin 
because at his low metabolic level the food intake which produces a 
specific djmamic action giving him the optimum sensation of comfort 
amounts to 1500 to 1800 calories. The fat person stays fat because 
at his high metabolic level a 3000 to 3500 caloric intake is required 
to give him the same optimum sensation. 

If the fundamental abnormality in extreme nutritional states is 
associated with the metabolic phenomena described above and with 
the resultant vicious habit cycles, it, therefore, seems possible to 
correct either of these states by breaking up these vicious cycles. 
This can be done by dietary procedures. In practice it is a rela- 
tivelj'- simple matter to take weight from an obese person, but, as 
a rule, less easy to fatten a thin one. The obvious explanation is 
that the obese person receives an adequate, though perhaps not 
optimal specific dynamic action stimulus, three times a day by a 
maintenance protein diet.^** This diet is high in protein, with its 
intense specific dynamic action, but low in both carbohydrate and 
fat and, therefore, very low in calories. The large caloric deficit 
thus secured produces rapid weight loss but with comfort. The 
thin patient, however, presents a much more difficult problem 
because an alteration in diet produces, not a mere absence of pleas- 
urable sensation as in the obese, but a positive discomfort which 
frequently amounts to pain and in which the secondary psychic 
and mechanical factors are also of great significance. The sensa- 
tions involved in the adherence to a diet 1500 to 2000 calories below 
maintenance are far less distressing than those which accompany 
a diet 1500 to 2000 above maintenance. In consequence, persistence 
and patience are required on the part of the thin person to endure 
the distress which is caused by the .specific dynamic action of a 
diet containing sufficient additional calories to secure weight gain. 
A 3500-calorie diet with its total specific d.ynamic action of approxi- 
mately 200 calories produces an optimum sense of wellbeing in a 
fat person but an acute distress in the very thin. In either case, 
as tlie weight becomes normal, a reeducation of the sensorium and 
the establishment of new eating habits is a relatively eas^' matter. 

The suggestion is, therefore, made that specific dynamic action 
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of food does have an influence upon the development of abnormal 
nutritional states. This effect is not direct nor is it due to a quan- 
titative difference in the heat of reaction to food. Indirectly, how- 
ever, the rate of change of heat production which is caused by the 
heat of reaction to food may be reflected in sensations such as satiety 
and thus influence the amount and tj'pe of food intake which, in 
turn, are the principal factors productive of weight changes. 

Conclusions. 1. The total heat effect of a meal throughout the 
period of production of this extra heat is the logical basis for com- 
parison of the heat effects of food in different individuals and bears 
no relation to tlie maximum rate of heat production. 

2. Evidence is described showing that the heat of reaction or 
“cost of digestion” of a given fixed meal is the same regardless of 
the state of nutrition of the subject. 

3. If the specific dj-namic action of food may be related to the 
development and maintenance of abnormal states of nutrition, it is 
through the different degrees of satiety produced by the same 
increase in total heat production W'hich accompany- these states 
and u’hich, in turn may be regulators of both quality and quantity 
of food intake. 


BIBLIOGRAPHY. 

1. .-^ppel, K. E., and Farr, C. B. : Specific Dynamic Action o! Protein in Relation 
to Mental Disease, J. Kerv. and Ment. Dis., 1929, 70, 43. 

2. Atwater, W, C., and Brj'ant, A. P.: The Chemical Composition of American 
Food Materials, L*. S. Dept, of Agriculture, Bull. No. 28, 1906, p, 19. 

3. Aub, J. C., and DuBois, E. F.: Metabolism of Dwarfs and a Legless Man, 
Arch. Int. Med., 1917, 19, S-10. 

4. Aub, J. C., and Means, J. H.: The Basal Metabolism and Specific Dynamic 
Action of tyotcin in Liver Disease, Arch. Int. Med., 1921, 28, 173. 

5. Bauman, L.: Obesity, J. Am. Med. Assn., 1928, 90, 22. 

G. Bayliss, W. M.; Principles of General Physiology, Longmans Green & Co., 
1918. 

7. Benedict, F. G., and Carpenter, T. M.: Food Ingestion and Energy Trans- 
formation, Carnegie Inst, of Washington, PubHcation No. 201, 1918, p. 1. 

S. Ibid., p. 111. 

9. Ibid., p, 200. 

10. Benedict, F. G., Mites, W. R., Roth, P., and Smith, H. M.: Human Vit.ality 
and Efficiency Under Prolonged Restricted Diet, Carnegie Inst, of Washington, 
Piiblic.ation No, 280, 1919, p. 1. 

11. Bernhardt, H.: Zum Problem dor Fetleibigkeit, Ergebn. d. inn. Med. u. 
Kinderh., 1929, 36, 1. 

12. DuBob, E. F.; Basal Metabolism in Health and Disease, Lea & Febiger, 
1927, p. 233. 

13. DuBois, E. F.; Metabolism in Exophthalmic Goiter, Arch. Int. Med., 1910, 
17,915. 

11. The Physiologic EfTects of Protein, Editorial Rexaew, J. Nutrit., 1929, 1, 271. 

15. Foster, G. L., and Smith, P. E.; Ilyjjophy.^ctomj’ and Replacement Therapy 
in Relation to Basal Metabolism and Si>cciGc Dynamic Action in Rat, J. Am. Med. 
Assn., 1920, 87, 2151. 

10. Giblx)ns, R.: Si'ecific D.vnnmic Action of Proteins in Thin and Fat Indhdduals 
(Dogs), ,-Vm. J. Physiol,, 1921, 70, 20. 

17. Goodn-in, H. M.; Elements of the PrecL-ion of Measurements and Graphic 
Methods, McGraw-Hill Book Company, 1913, p. 20. 

IS. H.awk, P. B„ Rehfu-s, M. E.. and Bergoim. O.: Resjionse of Normal Human 
Stomach to Yr.riouo Standani Foods and a Summary, An. J. 5f f.n. Set., 1920, 171.. ''.W. 



gelfand: treatment of hay fever 81 

19. Holder, R. C., Smith, C. A., and Hawk, P. B.: Is Unpalatable Food- Properly 
Digested? Science N. S., 1920, 61, 299. 

20. Kraus, E., and Rettig, R. : .Studicn zur Spezifisch-dynamischen Nahrungs- 
wirlaing; die Spezifiscli-dynamische Eiweisswirkung des Normalen Brwachsenen 
Menschen, Deutsch. Arch. f. klin. Med., 1929, 163, 337. 

21. Lauter, S.: Genesis of Obesity, Deutsch. Arch. f. klin. Med., 1926, 160, 315. 

22. Liebeschutz-Plaut, R., Schadow, H., and Kestner, O.; Specific Dynamic 
Action, Anterior Lobe of Pituitary and Obesity, IClin. Wchnschr., 1926, 5, 1646. 

23. Lusk, G.: The Elements of the Science of Nutrition, W. B. Saunders Com- 
pany, 1928, p. 287. 

24. Mason, E. H., Hill, E., and Charlton, D.: Abnormal Specific Dynamic 
Action of Protein, Glucose, Fat Associated with Undernutrition, J. Clin. Invest., 
1927, 4, 353. 

25. Mason, E. H.; Obesity and Thinness: Studies on Specific Dynamic Action of 
Protein in Them, Northwest Med., 1927, 26, 143. 

26. Means, J. H.: Basal Metabolism in Obesity and Pituitary Disease, J. Exp, 
Med., 1915, 32, 120. 

27. Plaut, R.: Gas Interchanges in Obesity and Pituitary Disease, Deutsch. 
Arch. f. klin. Med., 1922, 139, 285. 

28. Rapport, D.; Specific Dynamic Action of Gelatin Hydrolysates, J. Biol. 
Chem., 1926, 71, 75. 

29. Rapport, D., and Beard, H. H.: Effect of Protein Split Products Upon 
Metabolism: Further Investigation of Fractionated Protein Hydrolysates and of 
Amino-acids and Their Relation to Specific Dynamic Action of Proteins, J. Biol. 
Chem., 1928, 80, 413. 

30. Roily, F., quoted by Bernhardt: Ibid., p. 12. 

31. Rubner, quoted by Lusk: Ibid., p. 278. 

32. Strang, J. M., and Evans, F. A.: The Energy E.xchange in Obesity, J. Clin. 
Invest., 1928, 6, 277. 

33. Strang, J, M., McClugage, H. B., and Evans, F, A.: Fiurther Studios in the 
Dietary Correction of Obesitj’’, Am. J. Med. Scr., 1930, 179, 687. 

34. Strang, J. M., McClugage, H. B., and Evans, F. A.: Nitrogen Studies in 
Obese Patients During Dietary Reduction, Am. J. Med. Sci., 1931, 181, 330. 

35. Von Noorden, C., quoted by DuBois: Ibid., p. 235. 

36. Wang, C. C., Strouse, S., and Saunders, A. D.: Studies on Metabolism in 
Obesity: Specific Dynamic Action of Pood, Arch. Int. Med., 1924, 34, 573. 


EXTRA-POLLEN HYPERSENSITIVITY— AN IMPORTANT CON- 
SIDERATION IN THE TREATMENT OF HAY FEVER. 

By H. I-Iarold Gelfand, M.D., 

CHIEF OF THE CUNIO AND DIRECTOR OF THE DEPARTMENT OP ALLERGY, THE 
GERMAN POLl'CLINIC NEW YORK CITY. 

(From the Department of Allergy, the German Polyclinic in the City of New V ork.) 

The treatment of hay fever remains, essentially the same today, 
as when the prineiples thereof Avere first laid doivn by Blackley^ in 
describing and performing the cutaneous test and since tlieir first 
practical application in England by Noon and Freeman" in 1911, 
and later by Clowes,® Koessler^ and Cooke® in this country; 

The experience of years has increased our information concerning 
many phases of the subject. The fundamental problem is that 
Avhich deals lAutli ways and means of bringing about 100 per cent 
successful therapeutic results. 
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As is- generally known, the results in hay fever treatment have 
been -poor in the hands of the profession at large, who as a rule 
make use of the commercial preparations on the market. Many 
explanations have been offered to account for this. “Because of the 
limited number of reagents utilized for 'accurate diagnosis and 
because of the limited time available for the entailed study of hay 
fever patients, the indiscriminate use of pollen extracts and employ- 
ment of shotgun preparations have followed as a matter of course 
and have been responsible for disappointments.”® 

Yet “even in the hands of men well trained in tlais specialty, 
there exists a constant marginal percentage of failures.’' Hence 
maxims and rules have been laid down for the purpose of minimizing 
unsuccessful results. It has been urged to follow strictly the follow- 
ing requisites if one is to obtain the best therapeutic results.”’ (1) 
Correct diagnosis; (2) Proper treatment by individualization of 
dosage, or “optimal” dosage. Rackeman® believes that success in 
the treatment demands a course of doses of a size and extent whicli 
is optimal for the particular patient; (3) Storage in concentrated 
form and refrigeration to presen'e the potency of the pollen. (4) 
Pre-seasonal combined with co-seasonal treatment. (5) Avoidance 
of overtreatment. Does the adherence to the above principles 
help eradicate the marginal failure? Not so, not even in the best 
of hands and under closest adherence to the most modern and 
scientific ideas on the subject as thus far set forth. The question 
arises, what haA'e we overlooked ? May there not be one other factor 
entirel.y left out from consideration by most writers, which if 
properly understood and applied may solve our therapeutic prob- 
lem? The author is convinced that there exists such a factor. 

Many writers had hitherto stated that many seasonal hay fever 
subjects are also sensitive to substances other than pollen, such as 
epidermals or foods. They recorded the observation that the offend- 
ing agents in question tend to make the haj^ fe-\'er worse during the 
season. 

Among the earlier writers on the subject who recognized the 
necessity of checking up for all t^Ties of allergens may be mentioned 
Kyerman,® BalyeaP® and Kern.” 

Balyeat made a study of 719 cases of hay fever and found pollen 
as the sole reactor in only 52.1 per cent. 

Kern’s discussion on the subject of tlie “Causes of Failure in 
Hay Fever Treatment,” is very enlightening and proves how some 
have clearly recognized extra-pollen sensitivitj'^ as a major cause in 
the failure in hay fever treatment. I quote from Kern's article. 

“The question might be put, If a hay fever patient is sensitive also 
to goose feathers why does he have symptoms only in the pollen 
season? Why do his symptoms not continue throughout the year? 
The answer is not certain, but this seems a plausible c.xplanation. 

A patient may be strongly sensitive to ragweed and only very slightly 
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SO to goose feathers. TJie feather sensitivity is so slight tliat his 
mucous membrane in a normal state is not vulnerable but only 
becomes so when inflamed and therefore more permeable as a 
result of the more intense pollinosis. Consequently, in the pollen 
season, the feather sensitivity may succeed in aggravating the dis- 
ease, and if unrecognized, bring about the failure in pollen treat- 
ment.” Moreover, recently workers in this field have begun to 
show renewed interest in these extra-pollen irritants. Thus Rowe^* 
concludes in a recent article : “The allergist must study the patient 
complaining of seasonal hay fever from the point of view of sensi- 
tization to other than pollen allergens.” 

Fosket^^ mentions the importance of checking up for reactions 
to substances other than pollen in cases in which the routine pollen 
treatment proves unsatisfactory. Cohen and Rudolph^^ summarize 
the subject matter clearly and concisely by stating: 

“Sometimes there is a coexisting sensitivity to some substances 
other than pollen which may exacerbate the symptoms during the 
hay fever season. Further consideration of this point led us to 
the belief that failure to discover and eliminate these extra factors 
has been responsible for the majority of failures to obtain relief by 
specific methods.” 

In 1929 I wrote: “In a number of cases carefully chosen, showing 
not any or partial relief, a study of extra-pollen sensitivity was 
undertaken for the purpose. of determining whether or not that 
might be taken to account for the nonresponse to the treatment. 
For comparative purposes, the results of such sensitization tests 
in a parallel series of patients who obtained excellent results from the 
pollen treatment are also tabulated. The results seem to warrant 
the conclusion that extra-pollen hypersensitivity may be given as a 
factor which when present to a marked degree precludes the possi- 
bility for complete and successful desensitization in seasonal hay 
fever treatment.” It is my purpose to show herein from the case 
reports that follow that extra-pollen hjqjersensitiAut}’- is a most 
important consideration in the treatment of hay fever. 

Case Reports. Case I.— S. H. S., female, aged forty-two years, has 
been having hay fever for the last eighteen years. She was found sensitive 
to the ragweed pollens and to plantain. She has been receiving treatments 
for the past two seasons. 

She is intelligent and very cooperative and is greatly interested in her 
own problem, and shows marked aptitude in understanding all of tlie 
complications that surround her malady. She was tested routinely for 
the pollens as well as for a great number of the inhalant and food proteins 
by the intradermal method. She w^as given a list of instructions as to 
what contacts to avoid and what not to eat. 

The very interesting observation had been made by herself, that the 
slightest contact with dust during the hay fever season immediately pre- 
disposed her to the severest seizure of hay fever sjuiiptoms. She is careful 
to avoid that particular offending agent. I made it a point to give her 
inoculations of dust extract in ascending dosage along with her pollen 
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treatments and as part of the therapeutic measure during the hay fever 
season. She appeared very happy one day in September, 1930, when she 
gladly advanced the information that she was greatly relieved to know that 
her agonies of eighteen years’ duration had finally ended. Strict avoidance 
of dust and daily injections of small quantities of dust extract (up to 0.3 cc.), 
then a gradual increase in dosage, and given twice a week, brought about 
subsidence of symptoms. 

She consented to volunteer herself for the purpose of determining whether 
or not contact at will with particular inhalant proteins, or ingestion of 
certain food proteins, can actually bring on spells of hay fever s 3 mptoms. 
Since she showed a sensitivity of 5+ to corn, it was decided to allow her to 
eat her favorite dish once at supper. Sjmptoms developed, which lasted 
throughout the night and the foUomng day. 

As long as tliis patient was receiving dust extract inoculations at regular 
inteiA'als during the haj'' fever season along with her pollen extract treat- 
ments she was in excellent condition. Just as soon, however, as the dust 
extract was at one time or another left out of her treatment menu she 
would be seized bj’’ hay fever sjmptoms. 


Case II. — N. K., aged tlurtj’’-five years, a janitor in a church by occupa- 
tion, has had hay fever for the past six j'ears. ' Up to this year, and for 
the last three years, he has been receiving treatments regular! j’-pre-season- 
alty and co -seasonally. The results from the treatment, however, had been 
persistentlj'^ poor. This time, in 1930, it was determined, for the first time, 
that he was sensitive to many inhalants and a few food substances, in addi- 
tion to the ragweed pollens. He was cautioned against these offending 
agents. One of the principal reactors was stock dust, and skin reaction 
to the intradermal test was repeatedlj"^ 4-f . 

He received a thorough course of pre-seasonal treatment which I was 
planning to continue duririg the season. Nevertheless, as the late hay 
fever season set in the results were disappointing. 

I was greatly puzzled to find that even on Sundays he would react 
miserablj' with marked haj' fever sjmptoms. I reasoned that it could not 
be the dust he was in contact with, in spite of the precautions which he 
assured me he was taking. The inoculation of dust extract given him should 
have protected him. The fact, too, that Sundaj'S brought no relief, excluded 
dust from consideration as an extra factor. I could not, moreover, under- 
stand why his report always included Saturdaj’ as a daj' when he was 
absolutelj' free from haj' fever sjmptoms. Finallj'-, it was discovered that 
the patient was a Seventh Day Adventist, and therefore rested at home, 
awaj' from his usual occupation, on the Sabbath, or Saturdaj-. It was 
arranged that he obtain a four-week change of occupation; his sjmptoms 
cleared up. 


Case III. — Miss M. H., aged thirtj'-five j'e.ars, has been suffering from 
late hay fever for two seasons. She was under my care last j-ear, with 
good results. She was found sensitive to many food substances. The two 
principal reactors were beef, 4-1-, and pork, 5-1-. On Columbus day, 1930, 
she invited guests for breakfast. She fried bacon and partook of it liber- 
ally. She was soon seized v-ith severe hay fever sjmptoms. 


Case IV.— H. H., aged thirty-eight yearn, a jfiiysician, was found sensi- 
tive to the tree pollens. Ilis principal reaction was to red oak. Proper 
treatment definitely controlled his hay fever sj-inptoms. He is emphatic 
in his statement that just as soon as he cats no more than one cherry during 
the tree liay fever season he is immediatclj- seized bj- most violent hay 
fever; he is otherwise free from symptoms. 

(The above case was called to iny attention bj' Dr. M. M, Peshkin, of 

New York.) 
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Cdviment. Manj^ other case reports could be cited to illustrate 
the presence of extra-pollen factors as irritants during the hay fever 
season, to the extent that they tend to make the hay fever worse and 
are responsible for the failure in treatment. Only outstanding 
reports are given- here in order not to burden the reader with unin- 
teresting material. Although the most common inhalant substances 
found to complicate the sensitivity of manj’" of our patients were 
dust, orris and animal epithelia, yet our case records include the 
presence of sensitnuty to representatives of each group of the 
inhalant and food series to an equal and as marked a degree. 

I found particularly that with the inhalant allergens, it was not 
sufficient simply to eliminate contact but also to institute actual 
treatment against such agents as dust or orris, both pre-seasonally 
and co-seasonally. 

With the food substances as complicating factors, elimination 
of contact or avoidance of ingestion of the particular irritant factor 
was sufficient to help toward successful results in the hay fever 
treatment. 

Summary. 1. Our Icnowledge and information concerning the 
treatment of hay fever has in recent years increased greatly indeed. 
The outstanding problems have always been directed toward 
bringing about absolute therapeutic results. 

2. The results in hay fer’er treatment in the hands of the profession 
at large are generally markedly disappointing. Reasons are cited 
to ex-plain this. 

3. Even in the hands of men well trained in the treatment of hay 
fever, there exists a marginal percentage of failure. 

4. Extra-pollen hypersensitivity may be the cause of such a 
marginal percentage of failure. 

5. In the present study, case reports are presented that tend to 
show that extra-pollen hypersensitivity is a most important con- 
sideration in the treatment of hay fever. 

6. Desensitization was found necessary both pre-seasonally and 
co-seasonally against the inhalant allergens. With foods as com- 
plicating factors, avoidance of ingestion during the season was found 
sufficient. 

Conclusion. Extra-pollen hyiDersensitivity should receive serious 
consideration when treating patients for seasonal ha}'’ fever. All 
such patients should be tested routinely with the inlialant and food 
allergens. When found sensitnm to the inlialant proteins they 
should receive desensitization both pre-seasonally and co-seasonally. 
When found sensitive to foods, these should be eliminated from 
their diet during the season. 
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APPENDICITIS IN CHILDREN. 

By Leslie W. Tasche, M.D., 

SHEBOYGAN, "U'lS. 

(From the Department of Surgery of the University of Minnesota.) 


The problem of appendicitis in infants and young children is 
quite difl'erent from that in adults. In tlie first place, especiallj' 
in infants, a satisfactory history is often difficult to obtain. Parents 
are prone to overemphasize unimportant events and will very often 
fail to recall the more important features of an illness. Second, 
physical examinations on tlie very young are difficult to do and the 
findings hard to interpret. The child is sick and often very irritable; 
besides he is often away from home among strangers and frightened. 
An infinite amount of patience and time is required before coopera- 
tion can be obtained. Differentiation between voluntary and 
involuntary muscle spasm is often impossible, localization of the 
maximum point of tenderness is difficult, rectal examination is often 
unsatisfactoiA- or impossible, and, finally, chest pathology may be 
hard to rule* out. .Because of thc,se factors children more than 
adults consult a doctor late in the disease. Even with the best of 
cooperation the physician may have a difficult time difierentiating 
the trouble from acute pyelitis, upper rc.spiratory infections, i)neu- 
monia, urinary calculi and the ordinary gastrointe.stinal upset.s. 
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On the other hand, occasionally a diagnosis of acute appendicitis is 
made in very young infants when the actual condition is a primary 
peritonitis. 

The following report is based on the records of 111 consecutive 
appendectomies performed on children at the University Hospital, 
from January, 1920, to January, 1929. All of the children were 
under 13 years of age. During this same period of time there were 
in all 700 primary appendectomies performed. Children under 
13 years made up 15.8 per cent of all these cases; only 2.6 per cent 
of these were in children under 5 years of age. Table 1 shows the 
proportion of children to adults by various authors for different 
age groups: 


Taulk 1.— Distiuuution of Cases AcconDiNS to Age. 


Author. 

Number of 
eases. 

Masimvun 

age. 

Per cent. 

McCosh' 

1000 

15 

8.50 

McCosh 

. . . . 1000 

5 

1.70 

McCosh 

1000 

3 

0.40 

Bellington- .... 

742 

15 

22.00 

HofFmann^ .... 

2560 

4 

0.82 

Kiodcl'* 

• 1222 

15 

C.70 

Fowler’’ 



10.40 

Churchman® .... 

! . . . .’ 1223 

5 

0.73 

Churchman .... 

1223 

15 

16.00 

Eliason’’ 


10 

9.40 

Eliason 



5 

2.70 


Age. The youngest patient was a girl, aged 2 years and 7 months. 
The next youngest was a boy aged 2 years and 10 months. Both had 
acute suppurative appendicitis and 1 was complicated by a diffuse 
peritonitis. Both recovered. Appendicitis in the very young is 
relatively uncommon. The youngest reported case is that of 
Corcoran,® who reviewed an autopsj'^ on a child 2 days old, in which 
he found the appendix perforated and believed that this had oc- 
curred during prenatal life. Jackson® reported another autopsy on 
a child 40 hours old, who died of mercurial poisoning, whose appen- 
dix showed signs of congestion with firm adhesions, binding it down 
to the neighboring organs. Dixon^® also reported a case in a pre- 
mature child 24 days old. Kermisson” had a case 11 months old 
and was able to find records on only 11 otlier cases near this same 
age. Abu® collected 80 cases under 2 years of age, with a mortality 
of 50 per cent. 

Sixteen per cent of the children in this series were under 5 3 'ears 
of age. Beth reported 20 per cent. Fig. 1 demonstrates the 
marked increase in the number of cases with each j'^ear of life 
after 7 jmars; from the age of 2 to 7 years the cases seem to be 
distributed at a low and almost even rate. 

Sex. According to the table of collected cases, most authors 
have found a predominance of male cases over female. Our figures 
show almost equal distribution, with 54 per cent females and 46 
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per cent males. There is no adequate reason why in children one 
sex .should be represented by more cases than the other. In adults, 
as in children, there was a slight increase in the number of females 
in the interval and subacute cases, while in the acute cases there 
was a preponderance of males. 
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FIGURE I 


Table 2.— Distribution or Appendicitis in Children According to Se.n. 


AutUor. 

Date. 

Cases. 

.4pe 

limit. 

Males, 
per cent. 

Females, 
per cent. 

Erdmann*^ ' . 

. 1007 

60 


59 

41 

Beth'’ .... 

. 190S 

100 

12 

52 

48 

Deavor, H. C." . 

. 1910 

500 

15 

03 

37 

Eowler’ 

. 1912 

183 

12 

03 

37 

Porter'® 

. 191S 

100 

15 

48 

52 

.lUcxander'" 

. 1920 

500 

15 

57 

43 

Beokman” 

. 1924 

145 

, . 

03 

37 

Edlxjrg'’ . 

. 1920 

75-1 

15 

52 . 

48 

ISoeccr” 

. 1920 

01 


07 

33 

F.arr" .... 

. 1928 

8S9 

, 

50 

50 

Poterfon” 

. 1929 

100 

0 

71 

29 

Ilolt” .... 


101 


72 

28 

Richter’' . 


1S5 


00 

40 

Total . . 


3C7S 


60 

40 


Seasonal Incidence 


The highest number of cases occurred during 
the fall, with summer ranking second. Alexander'' found the inci- 
dence in children highest in the summer time. There was also 
noted a definite tendency for the cases to appear in epidemic 
form. 

Infections. I^1lether or not acute respiratory infections, con- 
tagious diseases and gastrointestinal disorders precipitate attacks 
of acute appendicitis is difficult to prove. Thirteen per cent of 
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our cases gave a definite history of some recent previous acute infec- 
tion. Especially prominent were the upper respiratory diseases. 
There was also 1 case each of measles, whooping cough and scarlet 
fever. Porter^® reports as high as 60 per cent previous sore throats 
and tonsillitis; Richter, 4.06 per cent aeute infections, with the 
presence of some sort of focal infection in 24.4 per cent. Brenne- 
maniP^ reports 17 per cent sore throats in 35 cases in hospital 
practice, while in 10 private cases 9 had an accompanying pharyngi- 
tis or tonsillitis. Reiche“ found 19 cases of acute appendicitis 
among 7015 cases of diphtheria. 


401 
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APPENDICITIS IN CHILDREN - SEASONAL INCIDENCE 

FIGURE IE 

It must be continually borne in mind that cases with tonsillitis 
can give symptoms very suggestive of appendiceal infection. 
Pneumonia, especially of the right lower lobe, is very often mistaken 
for appendicitis. Several cases were admitted to the hospital with 
the latter diagnosis which was ruled out only by careful history 
taking and by thorough chest and abdominal examinations. Roent- 
gen raj’" examination in such patients may be very helpful. Patients 
with pneumonia usually appear sicker than those with appendicitis 
and often have flushed cheeks, dilating alpe. and rapid shallow 
respirations. The temperature, pulse and leukocyte count are 
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generally higher in pneumonia also. Berger^^ found that in 145 
cases of pneumonia in children, seen at the Boston City Hospital, 
from the age of 2 to 15 years, 25, or 17 per cent, were originally 
admitted with the diagnosis of acute appendicitis. 

Previous Attacks. There was a definite history of previous attacks 
in 35, or 31 per cent, of our cases. This is higher than any report 
listed in the table below, probably because of the fairly large number 
of interval cases seen at the University Hospital. 

Table 3. — Pehcentage of Previous Attacks. 


Author. limit. Cases. Per cent. 

Helraholz-s 5 15 g 

Helmholz 15 53 30 

MitchelP’ 12 40 6 

Fowlors 12 183 11 

Richter^* 12 172 22 

Grays" 12 200 5 

Bolling"' 15 123 12 


Classification of Cases. The most satisfactory grouping of cases 
was found to be the surgicopathologic. The cases were divided 
into the folloudng groups: 

1. Interval appendicitis. 

2. Acute suppurative appendicitis. 

3. Acute suppurative appendicitis with local peritonitis. 

4. Acute suppurative appendicitis with abscess. 

5. Acute suppurative appendicitis with diffuse peritonitis. 

Each type will be discussed separately and will include clinical 

and microscopic findings. Each case was classified clinically under 
one of the following headings: (1) Mild, (2) moderate, (3) severe 
and (4) moribund. 

Every appendix removed was examined both grossly and micro- 
.scopically by the hospital pathologist and classified under one of 
the following three headings: (1) Acute recurrent appendicitis 
(evidence of previous infection manifested by scarring or with the 
jiresence of perivascular round-cell infiltration in the serosa); (2) 
acute suppurative appendicitis; (3) no evidence of inflammation. 

1. Intcrml Aiiymdiciiis. There were 29 cases in this group. 
In nearly every record there was a history of one or more previous 
attacks of rightsided pain accompanied by anorexia, nausea or 
vomiting. A few cases were doubtful and might possibly lie classed 
as chronic appendicitis. They were ex-plorcd after thorough study 
had been made and every other diagnostic po.ssibility had been 
ruled out. There were also included some cases of subacute appen- 
dicitis and some of subsiding acute appendicitis. There were no 
deaths in this group. Clinically all of the cases appeared mild. 
iSIicroscopic examination revealed acute recurrent appendicitis in 
9 cases, suppuration in 2 and no inflammation in 18. The average 
leukocyte count was 10,000 and the average jmlymorphonuclcar 
percentage was 09. The majority of these patients had normal 
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temperatures^ with only 5 over 101° F. The pulse corresponded 
closely to the temperature. 

2. Acute Suppurative Appendicitis. This group included 13 cases 
and was made up of those that showed only suppuration of the 
appendix Avith no secondary invoh'‘emeut elsewhere. There Avere 
no deaths in this group. Clinically, 3 cases Avere considered mild, 
8 moderately severe and 2 severe. Microscopically, 10 appendices 
shoAA^ed supuration; in 3 there was only slight eAddence of inflam- 
mation. The aA^erage leukocyte count Avas 13,000, Avith an average 
polymorphonuclear percentage of 84, In tAvo-thirds of the cases 
the temperature Avas normal. In no case Avas it OA^er 103° F. The 
pulse rate corresponded fairly accurately with the temperature. 

3. Acute Suppurative yippendicitis with Local Peritonitis. There 
Avere 25 cases in this group, AAnth 1 death. The aA^erage leukocyte 
count Avas 17,000, Avith an average polymorphonuclear count of 
83 per cent. Seventeen cases were considered moderate in severity 
and 7 severe. Only 1 Avas considered mild. All of the appendices 
shoAved suppuration microscopically. EleA’^en cases had an elevation 
in temperature of 101° to 102° F., but no higher. The pulse rate 
ran parallel to the temperature. 

4. Acute Suppurative Appendicitis with Abscess Formation. This 
group included 33 cases, the largest number for any single class. 
Besides the abscesses localized around the appendix, there were 
included those more remotely situated, such as the pelvic, sub- 
diaphragmatic, subhepatic and those in the flank. There Avere 3 
deaths in this group. The average white blood count was 21,000, 
Avith an average polymorphonuclear count of 88 per cent. Only 
1 case presented mild symptoms, 12 were considered moderately 
seA'^ere, 17 severe and 3 were classed as A'^ery severe or moribund. 
All specimens removed shoAved eAddence of suppuration micro- 
scopically. In 1 case the abscess Avas drained, leaving the appendix 
in for later removal. Thirteen patients had temperatures of 100° F. 
or less, while 9 had a fever of 102° to 103° F. The pulse rate Avas 
higher in more cases than AA^as the temperature, especially in the 
more seriously sick children. 

5. Acute Suppurative yippendicitis ivith Diffuse Peritonitis. 
Fortunately there Avere only 11 cases in this group, as it has the 
highest mortality rate— 3 deaths, or 28 per cent. All of the eases 
had diffuse peritonitis of appendicular origin. All AA-ere considered 
as seriously sick children on admission. All of the appendices 
removed shoAved suppuration. The average leukocyte count Avas 
21,000, AAdth 81 per cent polymorphonuclears. The temperature in 
all was 100° F. or more; 5 Avere 103° F. or OA'^er, The pulse rates 
Avere eleA’^ated, but in only 2 cases Avas it markedly increased. 
Operation AA^as performed in each case, the appendix remoA'ed and 
the abdomen adequately drained AAdth numerous soft rubber tissue 
drains of the Penrose type. 
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Urine Examination. , iNineteen per cent of tlie cases showed 
abnormal urinary findings. None of these were operated upon 
until urinary disease had been satisfactorily ruled out. 


Table 

4. — Urine Examinations. 

White 

blood 

Red 

blood 

Type of appendicitis. 

Negative. 

cells. 

cells. 

Interval 

. . 27 

2 

0 

Acute suppurative . 

. . 10 

1 

1 

AA’ith local peritonitis 

. . IS 

7 

0 

AA^ith abscess .... 

. . 27 

6 

0 

AA^ith diffuse peritonitis . 

. . 8 

3 

0 


Both. 

0 

1 

0 

0 

0 


•The highest proportion of abnormal urinary findings was in the 
group Avith local and diffuse peritonitis and with abscess formation, 
probably the result of the toxic effect on the kidnej’^s or due to an 
inflammation of the right ureter because of inflammation or infec- 
tion adjacent to it. Helmliolz-® reported 8 per cent with urinary 
symptoms, udiile Eichter-^ found 6 per cent with abnormal urines. 

Leukocyte Count. The highest counts ivere found in the cases 
Avith abscess formation and with diffuse peritonitis. A leukopenia 
means a Amry poor prognosis. The only 2 cases A\dth counts below 
5000 died; 1 AA'as 3600 and the other 4950. 

The time inten^al betu’een onset of symptoms and time of opera- 
tion is a most important factor in forecasting siu-gical pathology 
and the ultimate prognosis. In the cases AA-here the disease was 
localized' to the appendix or to the neighboring peritoneum the 
aA’-erage time interA’al aars 53 hours; AA’hile in the cases with abscess 
formation and diffuse peritonitis the number of hours was increased 
to 78. 

Nearly CA'ery case of acute appendicitis should be operated upon 
as soon as the diagnosis is made, the exceptions being those cases 
in which a definite diagnosis of diffuse peritonitis can be made, and 
also in those AA'here the general condition is so bad that operation 
AA'ould surely proA'e fatal. In these almost hopeless cases supportiA-e 
and ex-pectant treatment often alloAA's one to perform appendectomy 
or drainage later, after the disease has localized itself. 

Ethylene and ether usually Avere the anesthetic agents employed. 
Complete relaxation of the abdominal Avails allows the best exposure, 
least trauma and least contamination. Eight rectus incision A\-as 
employed 78 times. Battle incision IS and McBurney 15 times.* 
The abdomen Avas drained in 54 out of 82 acute cases. Ileostomy 


Avas done on 1 patient, Avith a fatal outcome. 

The postoperative complications AA-ere: Bronchopneumonia, 2; 
evisceration, 3; fecal fistuhe, 1; Avound infection (severe), 2; chicken- 
pox, 1. 

The mortality percentage for the entire group of 111 cases Avas 


* Ai pn'fjnt tiic McRuTnoy inei«!on is u.wcl in the innjority of instances. 
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6.3. In the interval group it was 0 per cent, while in the acute group, 
numbering 82 cases, it was 8.4 per cent. The mortality rate for 
cases over 12 years of agei with acute appendicitis of all varieties 
was 6 per cent. The ages of the 7 patients that died were 4, 5, 9 
years and 4 of 11 years. Of the 7 deaths 5 occurred in males. 


Table 5. — Operative Mortality Rate for Appendectomies in Children. 









Number of 

Maximum 

Mortality. 

Author. 






Year. 

cases. 

age. 

per cent. 

Erdmannt'* . 






1907 

100 

15 

7.0 

RiedeU . 






1907 

310 

10 

16.4 







1908 

100 

12 

21.0 

Bar^- . ... 






1908 

49 

10 

12.0 

Churchman^ 






1909 

9 

5 

22.0 

Braman’’ 






1909 

117 

15 

17.9 

McWilliams^'* 






1910 

55 

10 

10.0 








16 

5 

18.7 

Dott'd’s . 






1910 

181 

15 

6.0 

Deaver'6 






1910 

500 

15 

4.6 

MitchelP® 






1912 

40 

13 

25.0 

Bellington- . 






1912 

115 

15 

17.8 

Fowler^ . 






1912 

183 

12 

3.0 

Hoffmann'’ . 






1912 

. . . 

10 

15.3 

Gray” 






1914 

200 

12 

10 0 

Clofton” 






1916 



4.0 

Mbrf” 






1917 

150 

15 

8,0 

Abtw . . 






1917 

80 

2 

60 0 

Alexander*^ . 






1920 

600 

15 

3.0 

Helmholz” . 






1924 

15 

6 

47.0 








53 

15 

5.5 

Beekman*’ . 






1924 

146 

13 

7.5 

Bolling’i . 






1924 

123 

15 

8.1 

Muller” . 






1924 

58 

15 

6.8 

Edberg” 






1926 

754 

15 

5.0 

Seeger” . 






1926 

61 

13 

8.2 

Farr’* 






1928 

889 

15 

5.9 

Peterson” 






1929 

100 

6 

6.0 

Richter’* 







208 

13 

7.2 


From the above table one can readily see that the mortality rate 
is much higher in the lowest age groups. 

Postmortem examination was done on 6 out of the 7 patients that 
died. The cause of death was reported as follows: 

1. Embolic pneumonia. 

2. Diffuse peritonitis— subdiaphragmatic abscess. 

3. Diffuse peritonitis— bronchopneumonia. 

4. Diffuse peritonitis. 

5. Diffuse peritonitis— ileus, bronchopneumonia. 

6. Diffuse peritonitis— ileus. 

7. Diffuse peritonitis— ileus. 

Conclusions. 1. Acute appendicitis is seldom seen before 3 years 
of age, but then occurs with increasing frequency and especially 
after 7 years. 

2. Appendicitis in children occurs slightly more often in males 
than in females. 

3. The peak seasonal incidence is in the fall. 
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4. There was a history of recent previous infection elsewhere in 
the body in 13 per cent of the cases. 

5. There was a history of one or more previous attacks in 31 per 
cent of the cases. 

6. There is a fair degree of direct correlation between the clinical 
picture and the surgical and pathologic findings. Unfortunately, 
however, the degree of correlation occasionally is poor. 

7. A leukopenia in acute appendicitis usually means a fatal 
outcome. 

8. Nineteen per cent of the cases showed abnormal urinary 
findings. 

9. The most frequent cause of death was diffuse peritonitis. 

10. The time interval between onset of sjouptoms and time of 

operation is probably the most important factor in determining 
pathology and prognosis; consequently, early diagnosis followed 
by immediate appendectomy offers tlie best hope for a low mortality 
rate. 
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A UNIQUE ANOMALY OP THE BILIARY TRACT. COMMUNICA- 
TIONS BETWEEN CYSTIC AND HEPATIC DUCTS WITH 
OCCLUSION OF COMMON DUCT AND SEPARATE 
ENTRANCES INTO THE DUODENUM.* 

By Antonio Gentile, M.D., 

DUPONT FELLOW IN SURGICAL RESEARCH, UNIVERSITY OF VIRGINIA. 


(From the Department of Surgery and Gynecology, University of Virginia School of 

Medicine.) 


In studying the gall bladder and biliary tract in a series of necrop- 
sies on infants a unique anomaly of the bile ducts was found. It 
seems sufficiently interesting to warrant adding it to those already 
recorded in the literature. Any such anomaly, of course, is of 
practical interest to the surgeon. 

The anomalies of the bile ducts and gall bladder are varied and 
numerous in man as well as in certain domestic animals that have 
been studied, namely: the cat, dog, sheep, calf and pig. Some of 
these abnormalities have been described by Gessner,^ Kehr,^ Schach- 
ner,® Eisendrath,'^ Morley,® Graham,® and Boyden.^ Various types 
have been described by these writers but none seem to conform 
exactly to the anomaly found in the case reported below. Flint® 
mentioned the fact that separate entranee of the common hepatic 
and cystic ducts into the duodenum occurs but gave no authority 
for this statement. 

Case Report. L. D., a white female child, aged six weeks, was admitted 
to the University of Virginia Hospital on July 29, 1930. Wlien she was 
one week old blood was noticed in the stool, followed two days later by 
seepage of blood from the umbilical stump, vagina, mouth and eyes. There 
had been no vomiting and jaundice had not been observed. She was born 
by a normal delivery at term, had none of the cliildhood diseases and was 
breast-fed. Physical examination, on admission, revealed marked jaundice 
of the skin with excoriations about the anus. The abdomen w^as distended 
and tympanitic, and the spleen was palpable below the costal margin. 
Blood could be seen oozing from the conjunetivaj. Rectal temperature 
was 99.6°. Laboratory studies showed the urine to be negative; hemo- 
globin, 50 per cent (Dare); red blood cells, 2,500,000 per c.mm.; white 
blood cells, 6200 per c.mm. Differential blood smear showed 33 per 
cent polymorphonuclears, 62 per cent Ijunphocytes, 2 per cent mononu- 
clears, 2 per cent transitionals and 1 per cent eosinophils. Clotting time 
and bleeding time were each sixteen minutes, reduced in a week’s time to 
a clotting time of eight minutes and a bleeding time of four minutes. The 
icterus index five days after admission was 84, and both direct and indirect 
van den Bergh reactions were positive. Intradermal tuberculin reaction 
was negative, as was the blood Wassermann. The platelet count was 
160,000. A diagnosis of essential purpura hemorrhagica was made. 

On the day of admission the patient was given 30 cc. of whole blood 


* Reported through the courtesy of the Dep.irtnient of Pediatrics. 



96 gentile: a unique anojialt of the biliary tract 

intramuscularly and 23 cc. of citrated blood intravenously. The tempera- 
ture remained the same and the patient seemed improved, taking feedings 
regularly. On the third day after admission her temperature went to 102° 
and she lost weight in spite of feedings. A second blood transfusion of 
75 cc. pf citrated blood was given on the eighth day, but the child died the 
following day, August 5. There was no vomiting and no bleeding after the 
first blood was given. The jaundice seemed to deepen. 

Postmortem^ Report. A necropsy was done immediately. It revealed 
marked emaciation, generalized jaundice, an enlarged spleen, atelectasis of 
the lower lobe of the right lung and a congenital anomaly of the cystic and 
hepatic ducts. 

The entrance of the pancreatic duct into the bowel and the location 
and derivation of the cystic and hepatic arteries were normal. The com- 
mon bile duct arose from the duodenum at its normal site (Fig. 1). At 



Fig. 1. — Di.^g^a^unatic sketch of the anomaly in this case. Arro'a- indicates the 
distal direction of the intestine. 


a point 3 cm. above tliis site on the duodenum the common hepatic duct 
came off. These two vertical ducts were jointed by a horizontal duct which 
came off just above a constriction of the common duct. A second com- 
municating duct was observed high up on the cystic duct, uniting with the 
right hepatic duct 1 cm. above the bifurcation of the common hepatic. 
The gall bladder was of normal infant size and color, containing a white 
mucoid material. Methylene blue injected into the right hepatic duct 
coursed down the communicating ducts and the common hepatic duct, 
and entered the duodenum. The gall bladder filled, but no dye entered 
the duodenum by way of the common duct. Microscopic sections showed 
acute and chronic pericholangitis. 

An explanation of the embrj^ologic mechanism underlying this 
anomaly may be of great interest. The normal development of the 
primary evaginations of the liver and pancreas is shown in the 
diagrammatic sketches of the rcconstnictions by Stoss (Fig. 2), 
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and Tliyng (Fig. 3). The primary hepatic diverticulum is gi^’en 
off from the duodenum. It branches very early to produce the 
liepatie duet and the eystic duct, while the proximal end of the 
original diverticulum elongates to become the common bile duct. 



Fig. 2. — Diagram of model of the duodenum and the primary evaginations of the 
liver and pancreas in a 5-mm. sheep embryo. D. Pan., dorsal pancreas; V. Pan., 
ventral pancreas; Duo., duodenum; D. Ch., ductus choledochus; G. bl., gall bladder; 
H. Du., hepatic duct. (After Stoss.) 


Soon after, the hepatic duct bifurcates. The gall bladder is formed 
later by expansion terminally of the cystic duct. Based upon the 
above reconstructions an attempt may be made to explain the 
anomaly found in this case. 


D. Pa-u 



Fig. 3.— Diagram of reconstruction from human embryo, 7.5 mm., of primary 
evaginations of the liver and pancreas. D. Pan., dorsal pancreas; V. Pan., ventral 
pancreas; Duo., duodenum; D. Choi., ductus choledochus: G. bl., gall bladder; 
D. Cyst., ductus cysticus; H. du., hepatic duct. (After Thjmg.) 


The liver primordium given off from the duodenum failed to 
elongate normally during the initial stages, according to Jordan.^ 
The gut in growing lengthwise appropriated the proximal undivided 
portion, thus effecting two separate entrances of the liiliary ducts 
into the intestine (Fig. 4), The liver bud then began its normal 
growth and, due to the close proximity of the cystic and hepatic 
ducts, connecting branches between the hepatic and cystic ducts 
were formed from patent remains of earlier liepatie duct evagina- 
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tions AvMdi normally persist as the parietal sacculi of Beale in the 
wall of the hepatic duct. The gall bladder was formed normally by 
the dilatation of the distal end of the cystic duct. No definite 

Pd.-n. 

A 




D. Pa-n, 


B 






' — 0 U.O. 



Fig. -1. — Dirvi'r.'iminatie sketch ol jiroliable tieveloiiniont of tlie jirirauo’ eviicina- 
tions of the liver and pancreas in this case. D. Pan., dorsal pancreas; V. Pan., 
ventral pancreas; Duo., duodenum; D. Cyst., cystic duct; D. Ilep., hepatic duct; 
G. b!.. pall bladder. A, .“hows failure of liver bud to elongate. U, .shows appropria- 
tion of proximal portion of bud by the growinp put. cffcctinp separate entrances 
into the duodenum of the bile ducts; C, shows the conncctinp branches Iwtween 
the hepatic and cystic ducts beinp formed. 

interpretation is }nit U])on the failure of the common duct to become 
patent unless its oeelusioti is purely tbe result of a meebanieal 
proccs.s. 
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This case presents three interesting features: the common duct 
and hepatic duct meet the duodenum at separate points^ an abnor- 
mality of whose existence a surgeon should be cognizant; a com- 
municating duct occurs as high as the cystic and right hepatic 
ducts; a constriction of the common duct causes its total occlusion. 
The first two features are of especial interest from an embryologic 
point of view. 

Summary. A case is reported in which there are communicating 
ducts between the hepatic and cystic ducts, separate entrances of 
the common and hepatic ducts into the duodenum, and an occlusion 
of the common duct. It is presented as a probably unique congenital 
anomaly of the biliary tract. An attempt is made to explain the 
embryologic mechanism underlying this anomaljG 

Note. — Since correcting the printer’s proof of this article attention has been 
called to the article “Anomalous Bile Ducts in Man,” by S. H. Mentzer, J. Am. 
Med. Assn., 1929, 93, 1273. The anomaly described above resembles somewhat 
the normal anatomy in reptiles and some birds as reported by Mentzer. 
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INTRAHEPATIC LITHIASIS. 

By Harry Koster, M.D., F.A.C.S., 

AND 

I. E. Gerber, M.D., 

BROOKLYN, N. Y. 

(From the Koster Clinic, Surgical Ser’\’ice Cro\\Ti Heights Hospital, Brookljm, K. \ .) 

The case herein reported is unusual in that: (1) The intra- 
liepatic stones were inucJi larger than any otiiers iiitherto encoun- 
tered, according to the rejiorts in the literature as far back as 190-f; 
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(2) the patient’s symptoms were meager considering the tremendous 
amount of stasis and consequent damage to the liver occasioned by 
the obstruction; (3) she recovered after operative removal. 

Case Report, F. G., female, aged forty-five years, houservife, married, 
was admitted to the hospital on October S, 1929, with the tentative diag- 
nosis of chronic cholecystitis with cholelithiasis. The chief complaint was 
itching of the entire body, most marked at night, and pain in the right 
upper abdominal quadrant referred to the right shoulder. The present 
illness began about one month ago with itching of the entire body. At 
that time the itching was accompanied by pain in the upper right abdomen, 
with loss of appetite and some constipation. About three days before 
admission the patient was again seized noth severe pain in the right upper 
abdomen. The sharp pain subsided and gave was^ to a dull ache over the 
same area. The stools were clay colored, the urine frothy and dark and 
there was a history of loss of weight of approximately 15 pounds in the 
last three months. Her past liistory and family history were entirely 
irrelevant to the present illness. On ph 3 "sical examination she appeared 
acutely ill, somewhat emaciated; temperature, 100.2®; pulse, 100; respira- 
tions, 26. The scleral conjunctivae were jaundiced, and there was an 
icteric tint to the skin over the abdomen, chest and back. There was 
rigidit}' and tenderness over the right upper quadrant, most marked over 
the region of the gall bladder. Scratch marli were numerous. A slight 
umbilical hernia was noted. Varicosities of both lower extremities were 
present. With cholecj'stography the gall bladder failed to fill, but no 
stone shadows were detected. The Eosenthal-lWiite liver function test 
revealed complete retention of the dj'e in the blood stream after thirty 
minutes. 

Upon the diagnosis of cholecj'stitis and cholelithiasis with obstructive 
jaundice, she was subjected to operation the following day. _ The gall 
bladder was found to be distended and full of calculi. On palpation several 
stones were found free in the common duct and apparently not producing 
any obstruction or rather insufficient obstruction to account for the jaun- 
dioe. The cystic duct was small and contained no calculi. At the point 
where the left hepatic duct emerged from the lower surface of the liver 
the end of a calculus was palpated. The hepatic duct at this point was 
markedly dilated. It was incised and a stone (A), 7 cm. long and 2 cm. in 
diameter, was removed from the intrahepatic portion of the left hepatic 
duct. Bej’ond this still more deeply embedded in the liver was another 
calculus, 4 cm. long bj'^ 2.5 cm. in diameter. Still deeper in the liver struc- 
ture were many small calculi, varying in size. The right hepatic duct was 
likewise filled with these small calculi, which were removed through another 
incision. The incisions in the duct were closed around catheters sewn into 
both ends and extending deeply into the liver substance. The gall bladder 
was removed and the stones in the common duct were milked back through 
the stump of the cystic duct, wliicli was then ligated. A cigarette drain 
was placed in the foramen of Winslow and the abdomen closed. 

The patient lind a rather stormy convalescence, necessitating a transfu- 
sion on October 14. The drainage from the abdominal wound through the 
catheters continued; the icterus gradually disappeared, and she was dis- 
charged on November 17 in a fairly good condition. Vlieii seen three 
months later the drainage from the abdominal wound had ceased entirely, 
the wound lind healed completely and the patient was gaining weight and 
appeared in good ph.vsical condition. Six months later she developed 
moderate a.scitos. There was no edema of the extremities, or other sign of 
failing circulation. She sHll has moderate ascites. 
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Fig, 1, photographed to scale, represents the stones removed in 
this case. The color of the stones varied from a light j^ellow to a 
very dark brown. The large stone (A) was very firm in consistency, 
withstanding considerable rough handling in the operative removal 
from the intrahepatic portion of the duct. Its lower end w'as found 
to fit snugly against a smaller stone which was broken during 
removal, the fragments of which are represented by B and C. The 
smaller stones in the figure were all Ijdng either behind the fragments 
B and C in the right hepatic duct or else in the left hepatic duct. 
All the calculi in this figure were removed from the intrahepatic 
portion of either the right or left hepatic duct. The gall bladder 



Fig. 1. — Large c.alculus A and smaller calculus represented by fragments D 

and C. 


calculi and common duct calculi are not included in photograph. 
Fig. 2 represents a transverse section of the large stone. It is seen 
to consist of two portions, a cortex and medulla. In the center of 
the latter there is a fine cleft scarcely visible in the photograph. 
Cross section of the other small calculi also showed a cortical 
portion, a medullary portion and a central cleft that Aschoff terms 
the biliary calculus. Qualitative chemical analysis of the stones 
showed them all to consist of cholesterin, calcium and bilirubin 
pigment. 

As the result of the accumulation of many individual experiences, 
the modern conception of the formation of gall stones has been 
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evolved, and tliis is set forth in as lucid a manner perhaps as is 
possible by Aschoffs in his “Lectures on Pathology/’ He classifies 
all gall stones in tltree divisions: metabolic stones, those due to 
infection and those due to stasis. The metabolic type is divided 
into two classes, one consisting purely of cholesterin and the other 
consisting of bilirubin. The former are always single, spherical 
and are found on cross section to consist of radiating crj'stals of 
cholesterin. '\^^len such a stone becomes impacted in the cystic 
duct, or when tlie gall bladder in which it is contained becomes the 
seat of an infection, the stone changes its character and becomes 
what is loionm as a combination stone, consisting of the central 
cholesterin nucleus, around which is deposited a shell of pigment, 
calcium and epithelial debris. Another t5Tje of metabolic stone is 
• perhaps the pure pigment stone, which occurs in multiple and is 
ordinarily found in the gall bladder, usually mulberry shaped, rarely 



Fig. 2. — Cross-section of large calculus (.-1) shown in Fig. 1. 

oval or circular and never facetted. These stones are the size of a 
pea, hard, brittle, difficult to handle, very frequently disintegrating 
into coarse black sand. On cross section they present a metallic 
.sheen, are sometimes brightly colored and are homogeneous without 
any layer formation and without any distinguishable nucleus or 
cortex'. This stone can also be made into a combination stone by 
a superimposed infection with layering of cholesterin pigment and 
caleium. 

The infections type of stone is very characteristic. It occurs in 
two forms: the facetted calcium pigment cholesterin stone and the 
cylindrical calcium pigment chole.sterin stone. The facetted choles- 
terin calcium stones are usually tetrahedral in shape. They have 
a soft, coar.se nucleus, usually with more or less broad stellate 
branching, cleft projections of which reach to the cortex. The 
cortex is made up of numerous systems of Jamclhe, aiifi there is a 
very gradual transition from nucleus to cortex. The cortex is 
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harder than the nueleus; the nucleus is usual!/ darker. The stones 
are usually all similar and very rarely is a second or third generation 
found from which one may conclude that all stones in a gall bladder 
have originated at one time and that they grow equally with every 
new inflammatory attack but that very rarely new stones arise. 

The second form of infectious stone, the cylindrical or barrel 
shaped, has either a facetted sm-face, where it is in contact with 
other stones, or a nonfacetted, finely nodular surface, where it is 
in contact with the mucous membrane. 

There is a third manner of gall stone formation in which stasis 
is the essential factor and which differs from the other two described, 
in that it takes place onlj’- in the bile passages. The resultant 
stones are composed of bilirubin and calcium. They are more or 
less soft, fragile, evenly colored, plainly laminated, red brown to 
brown black, sometimes egg shaped, sometimes round, sometimes 
sausage shaped or angular. Thej’- are most often found around 
foreign bodies, and the most important of these are gall bladder 
stones which have wandered away from the gall bladder. Thus 
we may have a gall bladder stone which has a new shell consisting 
of soft, earthy, bilirubin calcium rich in cholesterin. The nucleus 
may be that of any one of the stones previously described. 

Infection is the factor which has been most under discussion in 
the literature. The relation of cholangitis to intrahepatic calculi 
is quite strildng. Beer,^ in a study of 250 livers of patients who had 
died of gall stone disease, found intrahepatic lithiasis in 6 cases, 
in all of which cholangitis was present. (It is interesting to note 
that these 6 cases also had extrahepatic calculi.) The degree of 
associated cholangitis varied from a mild catarrhal inflammation 
to a severe suppurative lesion. Courvoisier^ found cholangitis in 
15 out of 52 cases of stones in the hepatic duct or its branches. In 
reviewing Kelir’s^ report, Beer found 7 cases of intrahepatic lithiasis 
accompanied by cholangitis. 

The elevation in the pulse rate, particularly in the presence of 
jaundice, the accelerated respirations and the accompanying rigidity 
and tenderness in the right upper quadrant are suggestive of some 
degree of infection of the biliary tract. The vicious cycle of stasis 
followed by infection and infection producing stasis has been 
repeatedly demonstrated in biliary disease. That dilatation of the 
extrahepatic and intrahepatic passages as far back as those of the 
fiftli or seventh order is the invariable accompaniment of chole- 
cystitis is also well known. With the tremendous dilatation and 
the complete obstruction of the ducts which occurred in our case it 
is surprising that there were not signs of grave infection of the tract. 

Time Element in Stone Formation. The size of the stones 
found in our case brings up the question of the time element in their 
formation. Homens® found stones around a suture in the gall 
bladder in approximately one and a half years. Stones have lieen 
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produced experimentally in from three months to one year. The 
stones so produced were very small. It seems beyond belief that 
stones such as we described could have been formed in the one 
month of the patient’s illness. Unquestionably these stones existed 
in the liver for a period of years, during which time she was appar- 
ently wholly free from fej^mptoms. This is one of the most str ikin g 
features of the case. Particularly is this true when one considers 
the tremendous handicap under which the patient must have been 
existing, as indicated by the liver function test. It furnished 
another example of the possibility for the symptomless existence of 
stones as long as there is no obstruction or severe infection. 

Jaundice and Pain. Murchison,® in a discussion of intrahepatic 
calculi, states that they do not cause jaundice, and that they attain 
considerable size without giving pain. On the other hand, Eolles- 
ton’^ believes that all intrahepatic calculi are accompanied by some 
degree of icterus. That our patient was free from the sjnnptoms 
of itching and jaundice for so long a period of time during which 
the stones must hai^e been growing by accretion merely means that 
there never was a sufficiently complete obstruction to the bile flow. 
Even at the time of operation the jaimdice was not very deep, 
although the stools were then already clay colored. Apparently 
the complete blockage was coincident with the onset of severe 
pain occurring three days before the operation. It probabl}'' did 
not result purely from a mechanical obstruction, but from a low- 
grade infection causing sufficient edema to completely close the 
lumen of the hepatic ducts. It is believed logical to conclude that 
the obstruction causing the icterus occurred here rather than in 
, the common duct in which the small calculi were found to be freely 
movable. 

In all the reported cases pain is the predominating sjTnptom. 
Whether the pain is due to the intrahepatic or the extrahepatic 
calculi is a moot question. Again it is significant that, despite the 
large number and the large size of some of the calculi, pain did not 
become a factor until within a month of the time of operation. 

Hep.vtiti.s Associ.vted IYith Intiudep.vtic Lmiusis. Graham ® 
and others have demonstrated the association of hepatitis with 
chronic cholecystitis. In a recent study of a large series of cases 
ICoster, Goidzieher and Collens® confirmed this association, but also 
suggested, and presented some eiddence in fa-ror of the idea con- 
trary to Graham’s, that the liver lesion was secondary to and was 
dependent upon the lesion of the bile passages. While no section 
was taken from the liver of this patient, it seems hardly likely that 
it could have escaped a comparatively severe grade of secondary 
chronic infection. The liver function test showing comj)lete reten- 
tion of the dye in the blood is indicative of the altered functional 
state. 

The i)re.«encc of a small liver, found at the operating table, with 



goldring: the urine sediment count (addis) 105 


the recent development of ascites, not attributable to any other 
known cause, speaks for a development of cirrhosis of the liver in 
this patient. Although it is loiown that there is no direct connec- 
tion between portal cirrhosis and hepatitis, the liver in this patient 
has suffered sufficient insult to produce a general intoxication by its 
altered function, and this may perhaps be said to be the cause of 
the onset of the ascites. 

Tre.atment. The treatment is, of course, surgical, consisting 
of the removal of the stones and drainage of the ducts. Wliile 
intrahepatic calculi are relatively rare, their recognition at operation 
lyill often depend upon the care with which the hepatic ducts are 
palpated during routine biliary tract surgery. 

Summary. 1. A case of inti-ahepatic lithiasis is presented with 
unusually large-sized stones. 

2. A striking feature of this case is the freedom from symptoms 
during the long period of time in whieh stone development undoubt- 
edly occurred. 

3. A discussion of the causes and associated features of stone 
development is presented. 
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OBSERVATIONS ON THE CLINICAL APPLICATION OF THE 
URINE SEDIMENT COUNT (ADDIS). 

By William Goldring, M.D., 

ASSISTANT VISITING PHYSICIAN, THIRD (NEW YORK UNYVERSITY) MEDICAE DIVISION, 
BELEEVUE IIOSPITAE, NEW Y'ORK; INSTRUCTOR IN MEDICINE, NEW YORK 
UNIVERSITY MEDICAE COEEEGE. 

(From the Department of Medicine of New York University and the Third (New 
York University) Medical Di\nsion, BelleYme Hospital, New York. (The expenses 
of this study were met by the Committee for the Encouragement of Medical 
Research.) 

The kidney, in common with other tissues, responds to inflam- 
matory and degenerative processes by the elaboration of a more 
or less typical cellular reaction. These cellular elements eventually 
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find their way into the urine. It is reasonable then to conceive that 
a study of the formed elements in the urine may by their number 
and character indicate the tj^ie of structural change in the kidney 
from Avhich they are derived. For example, in inflammatory disease 
mainly affecting the glomeruli, one would expect to find in the 
urine sediment a quantitative increase over the normal in the number 
of red blood cells as well as white blood cells. In degenerative 
lesions, one would expect to find a quantitative increase over the 
normal of epithelial cells desquamated from the renal tubules. 

Haines and Skinner/ in 1898, showed that formed elements are 
present in the urine of normal persons. However, it fell to Addis^ 
to establish the fact that the cellular elements of the urine are just 
as susceptible to quantitative estimation as those of the blood. 
In anotlier study® he further showed that the urine sediment count 
might be employed to differentiate, on a purely clinical basis, the 
various tjqies of Bright’s disease. 

We employed the urine sediment count in studying certain 
infectious diseases^-® and found it to be helpful. 

Since congestive heart failure is not infrequently associated with 
certain forms of Bright’s disease, we felt it was necessary to deter- 
mine the influence of renal passive congestion alone, on the quanti- 
tative excretion of formed elements in the urine. No exact data 
on this question were found available in the literature.* 

Furthermore, the clmical differentiation of active rheumatic 
carditis and subacute bacterial endocarditis occasionally offers 
much difficulty. We, therefore, also undertook to determine 
whetlier the sediment count, as a single added clinical fact, might be 
useful in this differentiation. 

The teclmique for performing tlie urine sediment count was 
exactly as originally described by Addis.® On the day previous to 
the test the patient is asked to restrict fluid intake in order to 
submit a specimen of sufficient concentration to preserve hyalin 
casts.® Before retiring the bladder is completely emptied. Since 
the count is based on the 12-hour excretion, the specimen is best 
collected 12 hours after the last voiding. Where this is not possible 
a 6- or 9-hour specimen may be collected and a correction made in 
tlie calculation on the basis of a 12-hour excretion. Males void 
directly into the specimen bottle to prevent loss of any urine. 
Females must be catheterized to avoid contamination. f After 
carefully measuring the total volume voided it is thoroughly shaken 

* Since this m.anuscript w.ns prepared, the follo^\■ing study appeared; Tiio 
Niimtwr of Formed Elements in tho Urinary Sediment of Patients SuflcrinK from 
Heart Disease, with P.articular Reference to the State of Heart Failure. Stewart. 
H. .1., and Moore, N, S.: J. Clin. Invest, December 20, 1930, 9, ‘109, 

t The collection of six>cimcns for this quantitative procedure must be c.arricd out 
with exactitude. The sjwcial ntirsinc staff required was iiaid for in part from the 
funds of the Committee for Encouragement of Medical Researcii (Rheumatic Fever) 
and in jiart from the Crane Fund. 
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and 10 cc. placed in an Addis centrifuge tube.* This is centrifuged 
for fifteen minutes at about 1800 revolutions. After centrifuging, 
9 cc. of supernatant urine is drawn off for the protein determination 
and the sediment is thoroughly mixed in the remaining 1 cc. When 
the sediment is heavy it may be mixed in 2 to 5 cc. of urine; when 
it is small in amount it is mixed in 0.5 cc. of urine and allowance 
made in the final calculation. 

One drop of this sediment mixture is placed on a blood-counting 
chamber. Casts are counted with the low-power objective over 
the entire ruled area, representing a volume of 0.0009 cc. Red 
blood cells and white and epithelial cells are counted with the high- 
power objective over one small ruled area, representing a volume 
of 0.0001 cc. An average is taken of four to six different fields in 
the cast count and six to ten fields in the count of the other formed 
elements. A differential cast count is made at the same time as 
the total count. 

From the average figures obtained in this way the calculation of 
the total 12-hour excretion rate of the formed elements is fairly 
simple. Addis has constructed a formula for this calculation.! 

There are certain elements in the technique of this procedure 
which one acquires onlj^ after experience with the method. Casts 
must be distinguished from eylindroids. Red blood cells consid- 
ered significant of glomerular origin are often faint, hemoglobinless 
rings or “ghosts,” whereas red cells originating from somewhere 
in the genitourinary tract below the glomerulus are often sharply 
defined, biconcave and hemoglobin-filled. Since white blood cells 
are often indistinguishable from small round epithelial cells of the 
same approximate size derived from the tubules, they are counted 
together. However, Addis® noted that in glomerular inflammatory 
lesions white blood cells predominated over the epithelial cells in 
numbers, while in tubular degenerative lesions the reverse was true. 
Flat epithelium from the surface lining of the bladder and large 
round epithelium from the deeper layers of the genitourinary tract 
are not included in the count. The large variation in the count of 
these cells in normal persons may be accounted for by the inclusion 
of a number of these cells from the prostate and other glands of the 
genitourinary tract. However, Addis® showed that the count of 
these cells in the presence of an active renal lesion so far exceeds the 
usual count in persons without renal disease, as to make the standard 
set entirely satisfactory. It should be understood that this pro- 
cedure is by no means meant to be strictly exact quantitatively 

* These tubes may be obtained through Arthur H. Thomas Company, Philadel- 
phia, U. S. A. 

t Number counted X vol. in cc. in which sedim ent was mixed 
vol. in cc. in which count w.as made 

„ vol. in cc. i>or 12 hours 


10 
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Table 1. — Ubine Sediment Count in Nokmal Persons. 


1 

2 

3 

4 

5 

6 

7 

8 
9 

10 

11 

12 

13 

14 

15 

16 
17 
IS 

19 

20 
21 
22 

23 

24 


25 

20 

27 

28 

29 

30 

31 

32 

33 

34 

35 
30 

37 

38 

39 

40 

41 

42 

43 

44 

45 


Number. 

pH. 

Sp. Gr. 

Urine 
volume, 
cc. per 
12 nra. 

Protein,* 
mg, per 
12 hrs. 

Hcd cells, 
millions 
per 

12 hrs. 

White and 
epithelial 
cells, 
millions 
per 

12 hrs. 

Casts, t 

thousands 

per 

12 hrs. 


5.0 

1.030 

369 

5.3 

0.0 

0.22 

j ■ 

9.2 


5.0 

1.040 

259 

18.0 

0.0 

0.064 

0.0 


5.0 

1.031 

473 

10.2 

0.0 

0.118 

0.0 


5.5 

1.023 

355 

12.78 

0.0 

0.117 

0.0 


5.0 

1.044 

208 

8.9 

0.0 

0.062 

0.0 


5.0 

1.020 

616 

22.1 

0.0 

0.077 

0.0 


5.5 

1.010 

776 

8.38 

0.0 

0.580 

0.0 


5.0 

1.027 

228 

32.8 

0.0 

0.3 

3.8 


5.8 

1.027 

408 

57.7 

0.0 

0.73 

0.0 


5.5 

1.027 

269 

23.12 

0.0 

0,67 

i 2.2 


6.7 

1.032 

186 

26.8 

0.0 

0.6 

4.1 


5.6 

1.028 

337 

24.8 

0.0 

0.4 

0.0 

. . . . 1 5.0 

1.036 

147 


0.009 

0.082 

0.0 

. . . . i 5.8 

1.030 

259 

18.6 

0,010 

0.79 

0.0 

= 5.7 

1.028 

234 

16.8 

0.26 

1.1 

7,8 

. . . . 1 5.5 

1.028 

285 

42.0 

0.01 

0.81 

3.2 

. . . . ' 5.0 

1.040 

158 

5.6 

0.013 

0.115 

0,0 

. . . . 1 5.5 

1.018 

145 

10.4 

0.02 

0.29 

2.2 

. . . . 1 5.0 

1.035 

170 

18.3 

0 02 

0.36 

0.0 

. . . .’5.0 

1.028 

80 

5,75 

0.022 

0.52 

0.0 

. . . . 1 5.5 

1.032 

335 

21.7 

0.027 

1.36 


. . . . 1 5.5 

1.026 

343 

17.2 

0.028 

0.050 

0.0 

. . . . 1 5.0 

1.038 

274 

60.2 

0.034 

0.18 

0.0 

. . . . : 0.5 

1.027 

360 

25.9 

0.04 

0.47 

2.0 

. . . . ‘ 5.5 

1.022 

344 

49.5 

0.05 

0,27 

1.8 

i 5.0 

1.027 

186 

26.6 

0.09 

0.72 

1.03 

. . . . 1 5.5 

1.036 

226 

26.18 

0.06 

0.19 

0.0 

. . . .’ 5.8 

1.029 

239 

29.3 

0.07 

0.37 

0.0 

. . . . i 5.7 

1.020 

363 

52.2 

0.07 

0.7 

2.0 

. . . . 1 5.0 

1.032 

287 

15.4 

0.071 

0.202 

0.0 

. . i 6.5 

1.024 

387 

13.9 

0.072 

0.097 

0.0 

. . . . 1 5.0 

1.034 

137 

2.9 

0.070 

0.34 

0.0 

. . . . 1 5.3 

1.034 

220 


0.088 

0.038 

0.0 

. . . . i 5.0 

1.034 

120 

7,70 

0.127 

3.4 

0.5 

. . . . 1 5.5 

1.037 

187 

26.9 

0,13 

0.28 

2.1 

. : 5.5 

1.030 

237 

34.2 

0.14 

0.03 

2.6 

. ! 5.0 

1.036 

414 

17.88 

0.145 

0.028 

0.0 

. ! 5.5 

1.042 

210 

9.0 

0.157 

0.131 

0.0 

. . . 1 0.5 

1.020 

385 

22.1 

0.159 

0.192 

0.0 

. . . '■ 0.0 

1.027 

205 

10.2 

0.205 



0.0 

. . . . ; 6.0 

1.031 

.312 

33.7 

0.10 

0.81 

0.0 

' 5.0 

1.030 

348 

30.1 

0.20 

0.87 

3.8 

. . . ’ 5.8 

1.031 

256 

28.7 

0.21 

0.32 

0.0 

. . . ‘ 5.5 

1.033 

38-1 

40.0 

0.3 

0.83 ■ 

0.4 

. . . .5.5 

1.02S . 

302 

6.48 

0.39 

1.04 

0.0 

. . 1 5.0 

1.030 

293 

42.2 

0.56 

2.43 i 

0,0 


5.0 

1.033 

218 

22.3 

0.05 

1.27 j 

4.8 



1.038 

355 

15.33 

0.931 

0.0-17 

3,9 

1 5.0 

1.043 

280 

10.0 

1.53 

0.024 1 

0.0 

Avorape . 


1 

... i 

21 .8 ; 

I 

0.140 i 

0.540 i 

1.29 


* Conirifuco method (see rofcrcRcc 0). 
t All "pro of hyalin variety. 
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and for clinical purposes need not be so, because in interpreting the 
sediment count one is concerned with numbers which often range 
in the hundreds of thousands, millions and in some instances billions. 
Lilcewise, sufficient leeway is allowed between the upper limit of 
normal counts and the lower limit of those considered abnormal. 

Protein excretion, was determined by the method described by 
Shevky and Stafford.® 

Table 1 shows the results of forty-nine eounts in 45 medical 
students in whom there was no reason to suspect past or present 
renal disease. It shows the average and range of variation in the 
12-hour excretion rate of the formed elements. We have aecepted 
as the upper limit of normal excretion in 12 hours; red blood cells, 
500,000; white blood cells and epithelial cells, 1,000,000; casts, 5000. 
With very few exceptions, these figures are well above the upper 
range and considerably above the observed averages. The “ normal ” 
limits we have set were exceeded only four times in the “normal” 
cases, by the red blood cells, twice by the white blood cells 
and three times by the casts. While one may wish to appor- 
tion our normal upper limits somewhat differently, it is well to 
remember that exact figures are almost impossible of attainment. 
Also, that the entire procedure must be accepted as only a single 
added clinical fact and its usefulness is dependent upon its correla- 
tion with other available clinical data. 

Table 2 serves to indicate that the diagnosis of microscopic 
hematuria may be impossible unless the urine volume is taken into 
consideration as well as the concentration of the formed elements 
to be counted. 

TabliE 2. — The Vaeub of the Ueine Sediment Count in the Diagnosis op 

Microscopic Hematuria. 


No. of R. B. C. Twelve-hour output 
Urine volume, in 10 H. P. F. of E. B. C. in urine 

cc. per 12 hrs. (concentration). (excretion rate). Interpretation. 

100 1.0 160,000 Normal 

200 1.0 320,000 Normal 

1.000 1.0 1,600,000 Hematuria 

2.000 . . . . 1.0 3,200,000 Hematuria 


. In Table 3 are listed nineteen quantitative counts of the formed 
elements in the urine sediment of 10 patients with acute, subacute 
and chronic glomerulonephritis. Since it was of great importance 
for our present purpose to be certain of the diagnosis in these 
patients, due precautions were taken to choose a selected group. 
The diagnosis of glomerulonephritis in Patients 3 and 5 was con- 
firmed by necropsy. Patient 1 developed edema, h;\q)ertension and 
renal insufficiency under our observation, while convalescing from 
lobar pneumonia. The rest of this group consisted of patients with 
azotemia or marked renal insufficiency and anemia, as well as the 
history and usual clinical course of glomerulonejihritis. 



Table 3. Study of the Twelve-hour Excretion' Rate op Formed Elements 
IN THE Urine op Patients with Diffuse Glomerulonephritis. 


Name. No. 

Date. 

Urine volume, 
cc. per 12 hrs. 


1 

1 

1 

1 

CastB per twelve houra 
in thousands. 




W. B. C. and 

epithelial. 

Blood. 

A . 

. 1 

H 0/30 

143 

5.0 

1.010 

2162 

13.41 

5.18 

1120 

1000 

120 

0 

0 



i ill 130 

251 

5.0 

1.013 

2349 

37.37 

7.91 

2649 

1491 2500 

0 

0 



5/15/30 

1520 

5.0 

1.007 

4370 

1157.0 

0.15 

0 

0 

0 

0 

0 



G/11/30 

473 

5.5 

1.007 

683 

299.0 

45.44 

972 

72 

900 

0 

0 



7/30/30 



1.011 

.... 

115.6 

8.82 

350 





D . 

. 2 

3/ 9/30 

746 

5.0 

1.010 

7520 

490.49 

33.57 

11605 

11605 

0 

0 

0 

F . 

. 3 

1/20/30 

980 

5.0 

1.016 

8050 

20.58 

36.06 

971 

485 

480 

6 

0 

G . 

. 4 

12/11/29 

578 

5.0 

1.015 

12484 

38.0 

0.94 

0 

0 

0 

0 

0 

S . 

5 

10/ 1/29 

798 

5.0 

1.020 

5460 

44.7 

15.96 

5320 

320 

5000 

0 

0 



10/16/29 

826 

5.0 

1.024 

8326 

32.2 

8.67 

12711 

711 

12000 

0 

0 

B . 

. 6 

6/24/30 

325 

5.5 

1.010 

76 

3.76 

2.6 

966 

800 

123 

43 

0 

B . 

. 7 

9/ 9/30 

514 

5.0 

1.011 

384 

8.89 

10.95 

14 

14 

0 

0 

0 



9/26/30 

492 

6.8 

1.010 

45 

41.20 

3.30 

150 

125 

0.3 

25 

0 

C . 

. 8 

9/ 9/30 

585 

7.4 

1.012 

273 

4.97 

107.4 

194 

194 

0 

0 

0 



9/15/30 

677 

7.5 

1.010 

1^ 

13.80 

47.7 

0 

0 

0 

0 

0 

]M . 

. 9 

9/30/30 

195 

6.8 

1.014 

31 

46.41 

1.2 

173 

17^ 

0 

0 

0 



10/ 4/30 

295 

5.0 

1.018 

148 

43.0 

2.9 

82 

82 

0.5 

0 

0 



10/23/30 

576 

5.0 

1.012 

321 

27.8 

2.0 

55 

55 

0.5 

0 

0 

Ca . 

. 10 

10/28/30 

822 

7.5 

i.oai 


2.88 

4.1 

22 

22 

0 

0 

0 


Table 4.— Study of the Twelve-hour Excretion Rate of Formed Elements 
IN the Urine of Patients with CoNOESTrvE Heart Failure. 


i' ! 

. 1 

: I 
i i 

|No.| Date. 

! 1 
i 

Hci 

3.-1 

*1 ^ 

^ ft. 
0 , 

S 

'C ^ 
D 



Protein, mg. per 

12 )irs. 

BO 

£3 

.2 

.S.S 

safe 

C 5 

Wliitenud epithelial 
cells in millions 
per 12 hrs. 

Casts per twelve 
in thousands 


Spccifio Rrnvit 

Total. 

Ilyalin. 

i 

s 

c: 

fiS 

*M 

0 

■, : 

1' 2/24/30 

373 

5.0 

1.012 

393 

0.31 

18.04 

213 

172 

27.5 

' 4/29/30 

198 

5.5 

1.015 

206 

0.2 

9.56 

687 

C55 

32.5 

; 2 ' 11/10/29 

955 

7.0 

1.020 

343 

0.0 

0.95 

0 


0 

; 3 7/20/29 

222 

5.0 

1.030 

411 

0.04 

0.64 

144 

83' 

61.7 

1 4 I 2/ 1/30 

194 

5.0 

1.028 

2880 

0.25 

2.18 

3915 

3740 

108 

i 5 ! 10/ 9/29 

524 

0.0 

I.OIC 

113 

0.0 

0.26 

0 

0 

0 

1 ' 10/17/29 

189 

5.0 

1.032 

231 

0.0 

1.56 

183 

157 

26.3 

: 1 11/ 5/29 

1712 

0.5 

1.006 

01 

0.21 

41.94 

160 

160 

0 

; 6'11/26/29 

400 

5.0 

1.034 

2016 

0.42 

0.42 

19 

19 I 

0 

! 1 12/ 3/29 

470 

5.0 

1.030 

186 

0.18 

1.20 

19 

19; 

0 

' 7 : 11/ 1/29 

23S 

o.O 

1.014 

16 

U.ll 

0.00 

0 

01 

0 

i 8 1 10/ 3/29 

252 

5.0 

1.032 

'36 

0.0 

0.15 

3301 

245! 

91 

1 10/ 9/29 

192 

5.0 

1.030 

45 

0.0 

0.1 

48 

29! 

18. g; 

; • 10/21/29 

40 

5.0 

1.030 

49 

0.01 

0.18 

23 

211 


9i 2/25/30 

123 

5.0 

1.022 

39 

0.03 

3.07 

43 

20 

17 1 

'lO' 1/18/30 

131 

5,0 

1.034 

330 

0.02 

1.83 

0; 

0 

0 1 

' 11 i 2/ 5/30 

273 

5.511.025 

481 

0.07 

3.03 

4755^ 

47500, 

0 1 

1 12 :• 10/ 4/29 

332 

5.0 

1.026 

143 

0.21 

0..5S 

Oi 

0 

0 i 

13: 10/15/29 

V35 

0.0 

1.022 

105 

0.0 

4.23 

81 1 

40 ; 

40.8 ‘ 

Tt- 2/26/30 

347 

5.0‘ 

1.015 

2998 

0.05 

1.21 

102 f 

192 ' 

S i 

il5’ 9/11/29 

206 

5.0 

1.028 

29 

0.10 

1. 06 

Oi 

0: 

0 

' : 10/ 1/29 

4M 

5.0 

1.022 

12s 

0.0 

1.281 

0! 

0 

R 

16 ! 11/12/29 

290 

5.0 

1.02s 

42; 

0.01 

0.81 

10; 

10, 

0 i 

, ' 3/ 9/30 

318 

5.0 

1.010, 

225' 

2.61 i 

0.52 

101 ; 

31 ' 

0 

' 17 1 10/ 4/29 

1062 

G.5il.012i 

229! 

0.93 { 

45.14 ; 

13; 


R ! 

•18 1 5/10/30 

600 

5.0: 

l.Oll; 

153: 

0.0 1 

i, 9 s; 

0 < 

0: 

0 1 

, 19 I 4/2.8/30 

390 

5 0: 

1.021 

2708' 

0.97 I 

6.24 1 

23^12 1 

1 V 53 ' 

587.5 ! 

, 20 4/28/30 

507 

0.0 

1.020' 

1825 

0.25: 

1.9 j 

9601 , 

91001504. 

'21 1/15/30 

427 ‘ 

5.5' 1.030 

1231 

0.12 

1.71 ! 

0| 

0' 

0 i 

, • 1/2.5/30 

395 

5.0 

1.024 

85 

0.53‘ 

0.33! 

Oi 

0 

R 1 

' 2/ 4/30 

2SS 

5.0 

1.025 

5.S 

0.32 ; 

0.25 1 

0 

0 

0 ( 

,22 9/11/30 

450 

0.8 

1.020 

81 ' 

0.07 , 

I.I2I 

140' 

1401 

0 i 

23 9/17/30 

200 

5.5 

1.024 - 

43 

0.15! 

2.44 ’ 

0 

0 ' 

0 ! 

■ . 10/ 8/30 

IM 

0.5 

1.0'20' 

153 0.f»0i 

1.77 S 

152 

loj : 

0 , 

JO' 4/'30 

440 

5.0 

1.020' 

210 

0.44! 

27.72 1 



0 

■2.',; 10/ S/30 

2SS 

5.0 

1 030 

8S 

0.86 > 

43.201 

1042 

1100 312 ' 

20 10/ 9/30 

240 

5.0 

1.010 

283. 

0.57 1 

8.30 ; 

410 

410. 

0 ; 

, 10/28/30 

240 

6. 8 

1.015, 

... ; 

0.56; 

123.8 1 

0 

0 ■ 

0 ! 


Name. 


B.g 

H'i 

. Cl 

te 


B,o . 

Ca . 
Cb . 
Da . 
Fa . 


Fb . 

Ga . 
Gb 


.la . 
T.a . 
Ma • 
Oa , 
Ob . 
J>a . 
Ka . 

Sa . 

.«b . 
Ga . 
Ha . 
IVa 
L . 


.N 

Si 

T 

H 

Ha 


13 

0 

0 

0 

C7 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

50 

0 

0 

0 

0 

0 

0 

ro 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 


.6 


0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
i 0 

i 2 

I 0 

i 0 
■ 0 

ig 
( 0 
i 0 

jo 

I 0 

iS 
! 0 
0 
0 
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In Table 4 the same observation is repeated thirty-eight times in 
26 patients with congestive heart failure. While the excretion rate 
of protein, white and epithelial cells and casts is comparable in both 
conditions, there is a striking difference in the excretion rate of 
red blood cells. In active glomerulonephritis microscopic hema- 


Table 5. — Quantitative Stody op the Twelve-hour Urine Sediment Count in 

Acute Rheumatic Infection. 


Name. 

No. 

Date. 

Urine volume, cc. ' 

per 12 hrs. | 

w 

a 

Specific gravity. j 

Protein, mg. per i 

12 bra. 

R. B. C. in millions i 
per 12 hrs. 1 

cJ 

^ 03 

o 

: 

1 

Casts per twelve hours, 
in thousands. 


White and epi 
cells in mill 
per 12 hrs. 

Total. 

Hyalin. 

Granular. 

Epithelial. 

Blood. 

1 

:: 0 
t-, 

0.2; 

= 3 

O 

h 

Aa . 

1 

4/ 8/30 

310 

5.0 

1.021 

89 

0.00 

3.23 

0 

0 

0.0 

0 0 0 0 

<)9 4 

Ba . 

2 

5/ 2/29 

513 

5.0 

1.024 

2954 

3.00 

28.001 6000 

6000 

0.0 

0.0 ; 0 0 

103 4 



5/14/29 

358 

5.5 

1.032 

25 

5.75 

32.76 

14 

14 

0.0 

0.0 ; 0 0 

99 6 



5/15/29 

255 

5.5 

1.034 

18 

4.03 

6.82 

21 

21 

0.0 

0.0 0 0 

100 2 



5/29/29 

605 

6.0 

1.024 

13 

0.69 

3.73 

36 

36 

0.0 

0.0 0 0 

99 8 



6/ 4/29 

1174 

6.5 

1.024 

SO 

0.73 

3.52 

0 

0 

0 0 

0.0 1 0 0 

98 4 



7/31/29 

303 

5.0 

1.030 

15 

0.35 

1.59 

2 

2 

0.0 

0,0 0 0 

98 6 



11/22/29 

308 

5.5 

1.020 

60 

0.25 

0.10 

0 

0 

0.0 

o.ol 0 0 

98 6 

Bb . 

3 

4/16/29 

464 

6.5 

1.030 

33 

0.75 

0.46 

0 

0 

0.0 

O.Oj 0 0 

101 0 

Ca . 

4 

1/25/30 

70 

5.0 

1.018 

22 

0.003 

1.82 

0 

0 

0.0 

0 0 0 0 

102 6 

Cd . 

5 

5/11/29 

300 

5.5 

1.030 

32 

1.20 

5.00 

217 

176 

41 0 

0 0 0,0 

103.4 



5/15/29 

255 

5.0 

1.030 

16 

0.77 

2.87 

0 

0 

0.0 

0.0 1 0 0 

103 4 



5/21/29 

552 

5.5 

1.034 

50 

14.64 

531.46 

0 

0 

0 0 

0.0 ; 0 0 

102 4 



6/ 5/29 

458 

5.5 

1.016 

92 

3.21 

292.97 

0 

0 

0 0 

0,0 0 0 

103 2 



6/14/29 

238 

5.0 

1.022 

15 

0.06 

22.68 

6 

6 

0.0 

0.0, 0 0 

100 0 



7/18/29 

88 

5.0 

1.026 

38 

0.03 

0.38 

2 

2 

0.0 

0.0 0.0 

99 0 

Da . 

6 

2/ 6/30 

600 

5.5 

1.024 

2100 

36.00 

5.10 

16 

0 

0 0 

0.0 ’ 16 6 

102 2 



2/17/30 

828 

5.0 

1.012 

59 

2.38 

1.55 

23 

23 

0.0 

0,0 0 0 

101 8 



2/22/30 

580 

5.0 

1.012 

41 

2.32 

1.16 

8 

8 

0.0 

0.0 0 0 

102 2 



3/ 6/30 

607 

5.0 

1.012 

43 

1.12 

1.67 

0 

0 

0.0 

0.0 0 0 

99.6 

Db . 

7 

4/30/29 

404 

5.5 

1.022 

37 

0.50 

3.00 

0 

0 

0.0 

0.0 0 0 

104 2 



6/ 8/29 

348 

5.5 

1.027 

50 

0.70 

1.00 

60 

34 

26.0 

o.ol 0.0 

100 0 



5/22/29 

312 

5.0 

1.016 

28 

0.61 

0.39 

33 

33 

0 0 

0.0 ! 0 0 

99,4 



6/ 3/29 

210 

5.0 

1.036 

15 

0.00 

0.37 

49 

35 

14.3 

0.0; 0.0 

99 6 



6/11/29 

374 

5.0 

1.032 

26 

0.23 

0.65 

62 

62 

0.0 

O.O' 0.0, 

99 . 6 



6/17/29 

320 

5.5 

1.036 

18 

0.16 

0.44 

53 

53 

0.0 

0,01 0.0 

99 2 



6/26/29 

270 

5.5 

1.036 

15 

0.03 

0.27 

22 

22 

0.0 

0.01 0.0 

98 8 

Do . 

8 

3/12/29 

220 

5.0 

1.030 

trace 

0.60 

1.00 

24 

21 

0.0 

3 0 I 0 0 

101.8 



3/28/29 

387 

5.0 

1.030 

54 

0.30 

0.90 

0 

0 

0.0 

0 0' 0.0 

99.8 



4/ 8/29 

398 

5.0 

1.030 

14 

0.30 

0.15 

0 

0 

0 0 

0.0 0 0 

100 0 



4/13/29 

265 

5.0 

1.025 

48 

0.40 

0.50 

0 

0 

0.0 

0.0 0,0 

99.4 



4/20/29 

303 

5.0 

1.030 

21 

0.50 

0.30 

0 

0 

0.0 

0.0 0 0 

99.6 

Dd . 

9 

11/29/29 

236 

5.5 

1.036 

17 

0.00 

0.24 

0 

0 

0.0 

0.0 0.0 

101 8 



12/ 3/29 

244 

5.5 

1.032 

17 

0.06 

0.20 

0 

0 

0.0 

O.Oi 0,0 

99.0 



12/30/29 

186 

5.0 

1.020 

13 

0.00 

0.02 

0 

0 

0.0 

0.0 0 0 

98. 6 



2/11/30 

225 

5.0 

1.020 

0 

0.52 

0.03 

0 

0 

0 0 

0.0 0 0 

99.0 



4/ 7/30 

267 

5.5 

1.017 

15 

0.09 

0.00 

0 

0 

0.0 

0 0 0 0 

99 0 

Do . 

10 

4/24/29 

582 

5.0 

1.026 

111 

5.00 

1.00 

366 

86 

45 0 

65 0 j 0.0 

101 0 



5/ 6/29 

590 

5.0 

1.024 

42 

0.74 

7.00 

196 

17 

162.0 

17 O' 0.0. 

99.6 



5/14/29 

640 

5.5 

1.024 

32 

0.16 

2.62 

160 

160 

° 9 

O.Oi 0.0 

9S.6 



5/23/29 

760 

5.0 

1.020 

19 

0.38 

1.42 

63 

63 

0.0 

0 0 I 0 0 

99.2 



6/ 3/29 

540 

5.0 

1.028 

18 

0.24 

2.12 

60 

60 

0.0 

0 01 0.0 

99.2 



6/11/29 

385 

5.5 

1.014 

12 

0.00 

0.11 

6 

G 

0.0 

0.01 0.0 

98 0 



8/ 8/29 

500 

5.5 

1.026 

25 

0.13 

0.56 

0 

0 

0.0 

0.0 0.0 

9S 0 

Fa . 

11 

3/13/29 

270 

5.5 

1.032 

15 

0.09 

0.19 

12 1 

4 

4.0, 

4..0; 0.0 

99,0 



3/21/29 

385 

5.5 

1.030 

13 

0.14 

0.50 

10 

10 

0 0 

0.0 0.0 

99 0 

Ha . 

12 

3/18/29 

447 

5.5 

1.040 

0 

1.40 

1.00 

51 

0 

34.0 

23,0 0.0 

101.0 



3/27/29 

107 

5.0 

1.040 

50 

0.20 

2.00 

2 

0 

0 0 

0.0, 0.0 

100 0 



4/ 5/29 

413 

5.0 

1.028 

29 

2.00 

12.00 

15' 

0 

7.7 

7.7i 0.0 

100.8 



4/12/29 

325 

5.0 

1.040 

35 

4.00 

11.00 

0 

0 

O.O' 

o.o: 0.0 

100.0 



4/19/29 

790 

5.0 

1.024 

39 

0.50 

4.00 

0i 

0 

0.0' 

0.0 0.0 

99.8 



5/17/29 

470 

5.5 

1.020 

50 

3.70 

6.29 

C 

G, 

0.01 

0.0' 0.0. 

99.0 



5/24/29 

410 

5.0 

1.030 

29 

1.72 

0.41 


0 

11,4 , 

o.ol 0.0 

9S.2 



6/1 /29 

600 

5.0 

1.028 

32 

0.12 

0.64 

looj 

100, 

o.oi 

0.0' 0.0 

98. 1 



6/13/29 

783 

5.0 

1.020 

16 

0.39 

0.29 

87 

87 i 

0.0 

0.0! 0.0 

90.2 


j 

6/17/29 

548 

5.5 

1.022 

17 

0.34 

0.48 

38' 

3S' 

0.0 

0 0 0.0 

90.2 


1 

6/26/29 

230 

5.0 

1.042 1 13 1 0.04 

1.34 

971 

97 

0.0 

0.0 0.0 

00 . 2 
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Table 5.— Quantitative Study of the Twelve-houk Ubine Sediment Count in 
Acute Rheumatic Infection — [Continued). 


Name, 

i 

Ko 

1 

L 

Date. 

Urine volume, co. j 

per 12 hre. : 

•-H 

c. 

> 

u 

t£ 

O 

'5 

C) 

P. 

CQ 

a 

is 

‘5 u 
o 

R. B. C. in millions I 
12 hrs. 1 

White and epithelial 
cells in millions 
per 12 hrs. 

Total. j 

Cas 

*5 

>» 

ts per 
in th( 

u 

5 

6 

twelve 

jusanc 

*0 

'S. 

w 

hours 

8. 

-3 

o 

o 

« 

Cjo 

s ^ 

CJ ** 

Ka . 

13 

11/13/29 

788 

5.0 

1.020 

532 

1.75 

1.30 

so 

21 

65.2 

0.0 

0.0 

103.0 



11/27/29 

240 

5.5 

1.036 

17 

0.30 

0.27 

0 

0 

0.0 

0.0 

0.0 

102.2 



12/ 3/29 

330 

5.0 

1.034 

S3 

0.21 

0.83 

18 

9 

9.1 

0.0 

0.0 

100.2 



12/28/29 

658 

0.0 

1.016 

47 

0.08 

0.74 

36 

27 

0.0 

9.1 

0.0 

99.0 



2/18/30 

506 

5.0 

1.022 

124 

0.75 

0.51 

0 

0 

0.0 

0.0 

0-0 

99.2 



3/ 5/30 

247 

5.0 

1.026 

53 

1.58 

0.07 

3 

3 

0.0 

0.0 

0.0 

98.6 

La . 

14 

3/13/29 

304 

5.5 

1.032 

trac€ 

9.00 

2.00 

7 

0 

0.0 

7.0 

0.0 

100.4 



3/16/29 

804 

5.0 

1.025 

trace 

2.00 

2.80 

78 

22 

55.6 

0.0 

0.0 

101.0 



3/27/29 

253 

5.0 

1.032 

30 

0.00 

0.50 

0 

0 

0.0 

0.0 

0.0 

98.8 



4/ 5/29 

368 

5.5 

1.030 

13 

0.40 

1.50 

0 

0 

0.0 

0.0 

0.0 

99.0 



4/29/29 

423 

5.0 

1.030 

176 

2.80 

7.00 

47 

31 

0 0 

15.5 

0 0 

99.0 



5/ 6/29 

350 

5.0 

1.020 

35 

0.18 

1.00 

0 

0 

0.0 

0.0 

0.0 

99.0 



5/29/29 

202 

0.5 

1.034 

5 

0.06 

0.02 

0 

0 

0.0 

0.0 

0.0 

99.6 

Lb . 

15 

3/20/29 

153 

0.0 

1.028 

10 

0.00 

0.80 

0 

0 

0.0 

0.0 

0.0 

102.4 



4/ 1/29 

318 

0.0 

1.030 

20 

0,40 

2.00 

0 

0 

0.0 

0,0 

0.0 

101.0 



4/ 9/29 

594 

5.5 

1.030 

64 

2.50 

42.00 

0 

0 

0.0 

0,0 

0.0 

99.8 



4/17/29 

535 

5.0 

1.032 

20 

0.50 

8.00 

0 

0 

0.0 

0.0 

0.0 

98. 0 



5/21/29 

410 

5.5 

1.022 

44 

0.20 

2.87 

0 

0 

0.0 

0.0 

0.0 

98.4 

^la . 

IG 

5/14/29 

216 

5.0 

1.018 

1102 

0.05 

2.20 

1080 

108 

972.0 

0.0 

0.0 

104.0 



G/10/29 

152 

5.0 

1.038 

455 

1.42 

4.19 

52 

62 

0.0 

0.0 

0.0 

99.4 



7/17/29 

380 

5.0 

1.020 

8 

0.53 

3.09 

100 

100 

0.0 

0.0 

0.0 

99.4 

Mb . 

17 

3/10/29 

388 

5.0 

1.034 

0 

0.78 

0.97 

0 

0 

0.0 

0.0 

0.0 

100.8 



4/ 3/29 

435 

5.5 

1.030 

93 

4.50 

0.30 

0 

0 

0.0 

0.0 

0.0 

100.0 



4/ 8/29 

5S0 

5.5 

1.020 

8 

17.00 

O.CO 

0 

0 

0.0 

0.0 

0 0 

99.4 



4/13/29 

530 

5.5 

1.030 

38 

10.40 

0.40 

0 

0 

0.0 

0.0 

0,0 

98,0 

Me . 

18 

3/19/29 

370 

5.0 

1.030 

0 

10.40 

0,60 

22 

8 

8.8 

4.4 

0.0 

102.0 



3/28/29 

400 

5.0 

1.024 

57 

0.50 

0.50 

44 

26 

13.2 

4.4 

0 0 

99.8 



4/ 9/29 

373 

5.5 

1.020 

20 

0.80 

0.25 

93 

70 

20.0 

3.0 

0.0 

100.0 



4/17/29 

817 

5.8 

1.020 

58 

0.60 

0.70 

09 

22 

0,0 

0.0 

0 0 

100.0 

Is’a . 

19 

4/23/29 

258 

5.0 

1.032 

2000 

l.CO 

1.00 

86 

0 

86.0 

0.0 

0,0 

104. G 



5/ 7/29 

261 

5.0 

1.030 

00 

1.00 

2.00 

29 

0 

29.0 

0.0 

0.0 

100.0 



5/1G/29 

390 

0.5 

1.020 

20 

0.30 

0.40 

103 

27 

7G.0 

0.0 

0.0 

99.5 



5/24/29 

69S 

5.0 

1.024 

49 

1.14 

1,15 

209 

209 

0.0 

0.0 

0.0 

99.0 



0/ 1/29 

700 

6.5 

1.023 

38 

0.43 

0.43 

84 

84 

0.0 

0.0 

0.0 

99.2 



6/ 7/29 

587 

6.0 

1.022 

42 

0.03 

0.83 

0 

0 

0.0 

0.0 

0.0 

99.0 



6/13/29 

570 

5.5 

1.024 

16 

0.93 

0.42 

31 

23 

7.9 

0.0 

0.0 

99.0 



7/18/29 

VU5 

5.0 

1.020 

20 

0.00 

0.39 

11 

11 

0.0 

0.0 

0.0 

99.0 

Oa . 

20 

2/19/30 

348 

5.0 

1,022 

37 

0.25 

2.75 

1 

1 

0.3 

0.0 

O.Oi 

99.0 

Pa . 

21 

3/18/29 

1350 

5.5 

1.012 

mod. 

5.00 

13.00 

30 

0 

22,5 

7.0 

0.0 

;03.fl 

i 


3/20/29 

004 

5.0 

1.020 

34 

3.00 

8.00! 

39 

19 

15.8 

4.2 

0.01102.0 



4/ 2/29 

530 
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turia was present in eaeii examination. It was persistent where 
eounts were repeated and often of marked degree. However, in 
the renal passive congestion microscopic hematuria (upper limit of 
normal red blood cell excretion taken as 500,000 per 12 hours) 
occurred only six times in thirty-eight determinations. In each 
instance it Avas mild in degree, and when counts were repeated (on 
2 patients) the hematuria was found not to .be persistent. The 
clinical differentiation of renal inflammation of glomerulonephritis 
and renal passive congestion of hypertensive heart failure is often 
most difficult and occasionally quite impossible. In both instances 
there may be hypertension, cardiac enlargement, edema and moder- 
ate rise in the blood urea nitrogen. A qualitative analysis of a 
casual or 24-hour urine specimen may leave one with the impression 
that both sediments are of similar character in regard to formed 
element content. (Table 2.) However, a quantitative study of 
the urine sediment, as we have shown, will reveal the presence or 
absence of microscopic hematuria. While it is true that occasion- 
ally one sees glomerulonephritis without demonstrable microscopic 
hematuria, it must be remembered that the urine sediment count is 
not of itself diagnostic, but rather added fact which must be con- 
sidered in the light of other correlated clinical data. 

Table 5 represents a series of 31 patients with acute rheumatic 
infection investigated with the urine sediment count. ^ 

Table 6. — Study of the Twelve-hour Excretion Rate of Formed Elements in 
THE Urine of Patients with Subacute Bacterial Endocarditis. 
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Table 6 shows the same observation in S patients with proA'en 
subacute bacterial endocarditis. Again a striking difference is 
noted, only in the degree of microscopic hematuria. Not infre- 
quently the differential diagnosis betAveen acute rheumatic carditis 
and subacute bacterial endocarditis is difficult at certain stages of 
the disease. It appears from our obserA’ations that the occurrence 
of persistent and AA^ell-marked microscopic hematuria along with 
the other clinical manifestations faA’^ors the latter diagnosis. The 
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occuiTence of hematuria in subacute bacterial endocarditis is well 
known, and frank renal bleeding which may occur even in the 
absence of visible embolic phenomena, is higlily suggestive of the 
diagnosis. However, the recognition of moderate degrees of micro- 
scopic hematuria which, if persistent, are just as significant, are 
often extremely difficult of recognition unless one resorts to an 
actual quantitative estimation. 

Sununary. The method for performing the urine sediment count 
(Addis) has been described in groups of: (1) “Normal” individuals 
(45) ; (2) patients with nepliritis (10) ; (.3) patients with congestive 
heart failure (26); (4) patients with acute rheumatic fever (23); 
(5) patients with subacute bacterial endocarditis (S). 

The advantage in certain instances of a quantitative study of 
the formed elements in the urine sediment over the usual qualitative 
method of stud}' has been indicated. It has been shown that the 
application of this more exact quantitative procedure may be of aid 
in making certain differential diagnoses. 

Conclusions. 1. Healthy individuals in a 12-hour period may 
excrete up to 500,000 red blood cells, 1,000,000 white and epithelial 
cells and 5000 casts. 

2. “Hematuria” is unusual as a result of renal passive congestion 
alone. 

3. Subacute bacterial endocarditis is the onl}' form of heart 
disease in which striking hematuria may occur. 
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DISTURBANCES IN HANDWRITING AND CLUMSINESS AS 
SIGNS OF TOXIC GOITER. 

By Henry -J. Yandex Berg, M.D., F.A.C.S., 

GUAN'D KAPinS, MICK. 

(From the Grand Rnpui? Clinic.) 

At a recent medical meeting a statement tvas made by a nationally 
known neurologi.st that tremor of toxic goiter doc.s not all'ect one’s 
handwriting. This statement .surprised me in view of my own 
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observations and studies of this phase of tremor of thyrotoxic origin. 
I found a similar, but somewhat modified statement by Jackson:^ 
“The tremor is so fine that it does not materially affect the hand- 
writing or cause a patient to spill a glass of water.” 

In obtaining a history 3 or 4 years ago from a patient at the time 
definitely toxic, a statement was volunteered that his first observa- 
tion of anything wrong was in having trouble with the handwriting. 
While this was only an expression of tremor of the fingers and 
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The handiiTiting of 5 cases of toxic goiter before and after surgical treatment 


hands, it nevertheless was interesting. Otlier to.xic goiter patients 
were then asked if there was any disturbance in their handwriting, 
and it was quite surprising to note how many had been so troubled. 
A number of specimens of handwriting were then gathered, both 
before and after their surgical treatment. (See illns.) They demon- 
strated that the handwriting may be very definitely afleeted as a 
result of the tremor that is a part of their toxicity. One patient 
volunteered the statement that the first intimation of a change in 
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his condition was that he observed some difficulty in shaving 
because of the tremor of his hands, a similar manifestation, of course. 
Jackson's reference to not spilling a glass of water further interested 
me because it is at variance with my experience. Patients hai-e 
voluntarily mentioned being “clumsy.” They drop their glasses, 
or dishes, or anything they may be handling. 

Tremor is known to be one of the cardinal symptoms and signs of 
Graves’ disease. It is also one of the earliest. It maj'’ be present 
for months before the disease is fully developed. The sign may first 
manifest itself as interference with fine work, as, for example, a 
Avoman doing needlework, or an artisan performing Avhatever kind 
of Avork in which he may be engaged. In other words, it is obA'ious 
that the tremor Avould be observed, if at all, by one doing fine Avork. 
Why should not tremor also affect one’s handAvriting? Tremor is, 
of course, not pathognomonic of Graves’ disease, since it is also 
found in A-arious other, conditions, both functional and organic. 
The purpose of this note is not to discuss the entire subject of 
tremor, but merely to shoAv that disturbances in handAA’riting, also 
“clumsiness,” may obtain in goiter toxicity, AA’hcn, if recognized, 
they may be the hint of the existence of an early or mild case of 
Graves’ disease. 
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THE RELATION OF BROCA’S CENTER TO LEFTHANDEDNESS. 
Bv Karl Rothschild, jM.D., 

niKECTOIt, PCrAnTMENT OF KEUnOrSYCHIATBA', ST. PETEn's IIOSPITAl., 
r;KAv nnuNswicK, x. j. 


(From the Department of Nenropsycliiatry, St. Peter’s General Hospital.) 


The question of an intimate connection betAveen righthandedness 
and the localization of speech has found ample consideration in 
the literature, varying from merely statistical observations to 
highly speculatiA'c considerations. 

"Recently 2 eases have come under my oliscrvation Avhich present 
scA-eral A’ery interesting features. 

Case Reports. Case l.—A young chemist came to my office com- 
plaining that the “stammering” from Avhich lie has lieen sufTering for a 
number of years, has increased lately. On examination I find the heart 
slightly cnla’rged to the left and downAvard. Blood chemistry show.s normal 
tindiiigs Abdominal rcfle.xos cannot be elicited. .All tendon rcflexc.s are 
more marked on tlic left than on tlie right .side. The rigid pupii is shglitly 
larger than the left, the right cyeground sliow.s marked pigmentation in 
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its temporal half and the suspicion of a slightly choked disk. This patient 
has apparently, at one time or other, suffered an insult to his right hemi- 
sphere, possibly of an embolic nature. He is righthanded. Although 
suffering from an insult to his right hemisphere, his speech has become 
affected in the sense of paraphasia and paragraphia. When talking he 
omits syllables and especially endings of words. Wien writing he leaves 
out parts of words and again especially endings. 

Case 2.-— I am at present treating a man suffering with postencephalitis, 
with a clinical picture typical for this disease. The tremors, however, are 
confined to his left hand. This peculiarity may be explained by the fact 
that he is lefthanded. Yet his parents as well as his brothers and sisters 
are all righthanded. 

A few months ago his mother, who is righthanded, suffered an apoplectic 
insult, with paralj'sis of the left half of her body. At the same time she was 
unable to speak. In other words, a hemorrhage to the right side of the 
brain in this case caused aphasia. 

In a recent study Riese^ remarks that occasionally in the course 
of inheritance a complete righthander or lefthander may transmit 
to his children only “decidedness” of a certain brain territory and 
not of a whole hemisphere, which would give cause to incomplete 
“ seitigkeitsanlagen” of the brain. He notes that an occasional 
person may be a righthander and yet may possess in the right hemis- 
phere, which is generally considered inferior, certain superiorities, 
as, for instance, the control of speech. 

Bethe^ emphasizes that only a few indi^dduals show a primary 
preference for the right hand and that the final preference for the 
right hand is due to exogenous influences. He finds that among 
younger children the percentage of distinctly righthanded or left- 
handed individuals is the same for the two hands, while in a group 
of older children there are three times as many righthanders as 
there are lefthanders. These findings coincide with those by 
Kistler,^ who, besides, finds that every fourth child and every eighth 
adult is lefthanded. 

Bethe further concludes that righthandedness and the predomi- 
nance of the left hemisphere stand in only loose and indirect con- 
nection. In his opinion there is no reason Avhy the fact that the 
preference for one hand may develop the opposite hemisphere 
should be carried over to a combination of movements as bilateral 
as speech. He believes that the localization of the speech center on 
one side is more a congenital factor than is the case with other 
motor centers which may be affected by the practice of monolateral 
movements. 

In Case 1, we may well assume that Broca’s center is located m 
the right hemisphere. Yet this patient is righthanded ^ and has 
always been so, no effort having been made on the part of his parents 
to correct this “abnormality.” This is demonstrated by the fact 
that, while both parents are righthanded, 2 of their S children 
have always been lefthanders. Nobody else in the family sho^ys 
any difficulty of speech. There is a definite probability that in 
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1 of the parents or at least in 1 of the antecedents Broca’s center is 
also located in the right hemisphere. The case shows that in the 
course of inheritance characteristics of not a whole side of a brain, 
but of parts of one hemisphere, may be transmitted separately. 

In Case 2, a son is the only lefthander in the whole family. But 
when his mother suffers an apoplectic insult to the right hemi- 
sphere her speech becomes affected. This means that in this 
woman righthandedness has been completely compatible Avith loca- 
tion of Broca’s center in the right half of the cerebrum. Yet, in 
1 child of hers the connection between speech center and preference 
for one side (for some reason thus far unexplained) has become so 
intrinsic that this child is lefthanded. Here again, we may assume 
that among the antecedents there were some with the “abnormality” 
of rightsided Broca’s center and others noth lefthandedness. 

Statistical surveys show a primary ambidextry in spite of the 
prevalence of ' leftsided speech centers. Dextriposition may be 
more frequent tlian Ave generally assume. In 2 practical cases Ave 
haAm tried to show that this transposition bears no fundamental 
and intrinsic relation to the preference for the use of one or the 
other side of the body. It may, however, be that in some cases the 
location of the speech center on the right side is combined Avith a 
fundamental preponderance of the whole motor sphere of this side. 
Then we would haA-e a case of clear leftsidedness from fundamental 
causes. 

Summary. 1. Location of speech center and preference for one 
side of the body stand in only loose connection. 

2. Location of Broca’s center in the right hemisphere is compat- 
ible AA-ith righthandedness. 

3. Description of 2 such cases, discovered folloAving apoplectic 
insults, is herewith presented. 

4. In both cases there are lefthanders and righthanders in the 
family. A combination of both “seitigkeitsanlagen” produces true 
leftsidedness. 
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Surgery; Its Principles and Practice. Astley Paston 
Cooper Ashhurst, A.B., M.D., F.A.C.S. Professor of Clinical 
Surgery in the University of Pennsylvania. Pp. 1189; 1063 illus- 
trations. Pourth edition thoroughly revised. Philadelphia: Lea 
& Febiger, 1931. Price, 810.00. 

“ So much that is of real interest has been added to our knowledge 
of surgery in the last couple of years, that instead of being able to 
reduce the total number of pages by thirty, as was done in the 
previous edition, it has now been necessary to increase the total 
number by five. 

“Among the neiv matter introduced, or the sections which have 
been entirely rewritten or which have undergone more extensi^'e 
revision than the rest of the book, may be mentioned giant-cell 
tumors; rectal and spinal anesthesia; contusions of bone; mycotic 
aneurysms, symmetrical gangrene, thrombo-angiitis obliterans, in- 
jeetion treatment of varicose veins; the osteochondritides, scoliosis, 
coxa vara; compression of the brain; the Bovie electrosurgical 
apparatus; hyperthyroidism; trans-illumination of the mammary 
gland; gastric and duodenal ulcers, cholelithiasis and gall-stone 
formation; and tumors of the sympathetic nervous system. There 
have been introduced in all 49 new illustrations (all original), of 
which- 33 are replacements of former illustrations supplied as the 
opportunities arose to secure better materials; and 16 are entirely 
new, no originals of which were formerly available. There remain 
now searcely any illustrations (except a few diagrams) in the book 
which are not original. ... 

“In the present work emphasis is placed on the underlying prin- 
ciples, and pathogenesis, diagnosis, and indications for treatment 
have received particular attention. Descriptions of operations, how- 
ever, have not been slighted. The moi’e important operations have 
been described in detail, and in every case an attempt has been 
made to present clearly, if briefly, at least one method of operative 
procedure. The specialties of the Eye, the Ear, the Nose, and the 
Throat naturally are not included; and Genito-urinary Surgery, 
Gynecology, and Orthopedics have been discussed only so far as 
they come within the province of the general surgeon.” 

(From Author’s Preface.) 
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Thomas Say. 32arly American Naturalist. By Harry B. 
Weiss, and Grace M. Ziegler. A Foreword by B. 0. Howaro. 
Pp. 260; illustrated. Springfield, Illinois: Charles C Thomas, 
1931. Price, S5.00. 

Thomas. Say, “The Father of American Zoology,” had several 
contacts with early American medicine. Descended from a Hugue- 
not family long-resident in Pennsylvania, his father, Benjamin Say, 
studied drugs and medicine under the apprentice system then in 
vogue to become a successful physician-apothecary. He was 
prominent in several lines of civic activity and was chosen one of the 
Junior Fellows of the College of Physicians on its foundation in 
1787, the year in which Thomas was born. Thomas himself was 
established by his father in the drug business in the firm of Speak- 
man and Saj'-,>,but their impractical habit fortunately soon produced 
failure, and allowed him to devote himself entirely to natural 
history. 

A collecting trip to Florida and two others to the West, together 
with local expeditions in New Jersey and Pennsylvania, furnished 
material for many communications to the Academy of Natural 
Sciences and in 1824 for his pioneer book on American Entomology. 
Like his father, he had manifold interests. The Philosophical 
Society, the First City Troop on active service, Wistar Parties 
and such like afford the authors good opportunity for portraying 
early 19th century life in what was still the metropolis of the country. 

The curious communitj^ experiment at New Harmony, Indiana, 
where Say spent his last decade until his death in 1834, and the 
evidence justifying the use of the opening term of this Review will 
be found in the later chapters composing the bulk of the book. 
Through the medium of a carefully portrayed individual life, a 
vivid picture of early American natural history and one of its chief 
pioneer, emerges. E.'K. 

Leonardo da Vixci. The Anatomist. Carnegie Institution 
OF Washington, Publication No. 411. By J. Playf.^ir 
hlchluRRiCH, Professor of Anatomy and Dean of the School of 
Graduate Studies, University of Toronto, with a Preface by 
George S^uiton. Pp. 262; 89 illustrations. Baltimore; The 
Williams & Wilkins Company, 1930. Price, S6.00. 

By many considered as one of the greatest men who ever lived, by 
all acknowledged to be one of the outstanding figures in an age 
prolific in geniuses, one of the very few to attain toj) rank in several 
fields of human endeavor, and yet with important jdiases of his life 
only recently unveiled or still shrouded in mystery, la’onardo 
presents a complex problem to a biograjJier. From the time that 
Dalton, the librarian of George III, bunst the lock of the ehc.‘;t that 
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contained the precious manuscript buried for more than two cen- 
turies, the artist of the Last Supper and of the smile of Monna Lisa, 
the engineer and architect of the Milanese, the sculptor of the 
heroic bronze of Ludovico Sforza, the eminent botanist, zoologist 
and agriculturist has awaited adequate treatment from the point 
of view of medical history. It was a fortunate suggestion of Dr. 
Sarton’s, ten j'^ears ago, that secured for this purpose the services 
of “one in whom the technical and the historical, the scientific 
and the artistic qualifications” were so generously developed and 
nicely balanced. 

While the author, himself an anatomist of note, attempts to 
evaluate only one of his subject’s many activities, he has fortunately 
been led much further afield in his recognition of the need of a 
proper perspective for this survey. Though he presents his evidence 
in a dispassionate, anal3^tic manner, the reader is forced to agree 
with the warmer words of Vasari, that Leonardo gave “veramente 
luce all’anatomia fino a quel tempo involta in molte e grandissime 
tenebre di ignoranza.” 

The numerous excellent reproductions of Leonardo’s anatomical 
drawings, especially where the artistic touch was of major impor- 
tance, conclusively show his ability, to observe accurately and inde- 
pendently. Some, however, and especially statements in his mirror- 
writing text, show his dependence on the Arabs even when it 
necessitates contradiction of the evidence of his own drawing. Thus 
we can agree with Sarton that, genius though he undoubtedlj^ was, 
Leonardo belonged to his century as completelj’’ as many of his 
humbler contemporaries and that “This father of modern science 
was still in many respects a child of the Middle Ages.” 

E. K. 


A System of Bacteriology in Relation to Medicine, Vol. 7, 
Virus Diseases, Bacteriophage. By various Authors. Pp. 
509; illustrated. London: Medical Research Council, 1930. 
Obtainable in the United States at British Library of Informa- 
tion, 5 E. ’45th St., New York. Price, £1/1/9 for this volume; for 
the set £8/14/9. 

In the present volume of this great British S^^stem of Bacteriology 
is presented a thoroughly modern account of the important virus 
diseases and of the bacteriophage. The twenty-se^'en authors of the 
treatise are investigators of international reputation. The book 
begins with introductory chapters on viruses and virus diseases. 
The chapters following deal with individual virus diseases, such as 
smallpox, typhus, epidemic encephalitis, rabies, trachoma, warts, 
measles, leukemia of fowls, yellow fever, and so forth. The general 
treatment of the various diseases may be illustrated b^’ citing the 
subjects discussed under lethargic encephalitis: history*, s^'mpto- 
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matology, pathology, comparative pathology, bacteriology, immun- 
ity, histology of experimental encephalitis in the rabbit, relationship 
of the virus of herpes febrilis to the etiology of encephalitis lethar- 
gica, summary, literature. The bibliography is excellent; the various 
authors have selected the more important contributions, and avoided 
unwieldly unnecessary repetition. The concluding chapter on 
bacteriophage and cognate phenomena is particularly noteworthy 
and represents a splendid review of our present-day knowledge. 
The entire wmrk is thoroughly readable. Workers in the fields of 
pathology, bacteriologj^, immunology and the related sciences owe 
a debt of gratitude to the Medical Research Council of Great 
Britain under whose auspices the work has been prepared. 

B. L. 


Sib D’Aecy Power. Selected Writinos 1877-1930. Anony- 
mous. Pp. 368; illustrated. Oxford: Clarendon Press, 1931. 
Price, 25s. net. 

A CHARMING series of 16 articles from the pen of an internationally 
prominent writer on surgery and medical history— given him by his 
friends on the occasion of his 75th birthday. It is only unfortunate 
that limitations of space prevented a fuller selection from the copious 
storehouse indicated in the 609 articles listed in his bibliography. 
The 26 illustrations are models to the medical publisher in their 
interest and freshness to the casual reader, ^^fiiile Harvey, John 
Hunter and St. Bartholomew’s naturally occupy the foreground, 
the interesting topics range from English medicine in the fourteenth 
century to “Imaginarj^ Annals of the Section of Comparative 
hledicine.” We congratulate both the author and his editorial 
friends on this delightful volume. E. K. 


Trhvt.ment in General Practice. By Harry Beckjlan, M.D., 
Professor of Pharmacology, Marquette University Medical 
School, Milwaukee, Wisconsin. Pp. 899. Philadelphia: W. B. 
Saunders Company, 1930. Price, 810.00. 

“The neglect of thorough and painstaking teaching of thera- 
peutics in this country;” the presentation in most medical schools 
of “a riduculously inadequate course of lectures, usually to junior 
students who have had as yet practically no contact with the sick,” 
the rest being left to the teachers in Bie department of medicine 
and the specialties who in the huge task of teacliing the methodolog\- 
of diagnosis have “no time left for an e.xhaustive consideration of 
the treatment of disea.se;” the consequent inadequacy of tlie average 
young practitioner’s therapeutic knowledge: these arc the author s 
reasons for writing this book. 
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There are described the treatments of the principal diseases of 
man, including most of those usually found in a textbook on medi- 
cine; also of certain genito-urinary affections; common diseases of 
the skin; burns; some obstetrical conditions. In each instance there 
is an introductory definition of the disease, and when indicated, a 
brief statement of the underlying pathology. In discussing treat- 
ment the author refers constantly to original sources (there are 32 
pages of bibliography) with extensive quotations (there is 1 of 10 
consecutive pages), well selected and with much good editorial 
comment by the author. One might quibble over some classifica- 
tions: for example, malaria and sprue under “infections,” or herpes 
zoster as a skin disease; and over some omissions (Banti’s sjmdrome) 
and inclusions (ainhum). Few will share the author’s enthusiasm 
for sjmthaline or will agree with his statement that enzymes will 
reappear in gastric achylia if enough acid is administered; or that 
allergy is really onlj'- a form of alkalosis (the Reviewer failed utterly 
to relieve hay fever patients by giving them nitrohjdrochloric acid) ; 
or that the Christmas Seal educational campaign had little to do 
with the lowering of the death rate from tuberculosis (yet he admits 
elsewhere that “volume of organisms” is an important factor in 
determining the severity of all infections). We thought that most 
medical historians had exonerated Columbus’ crew of the charge of 
introducing syphilis into Europe (Sudhoff, Karl: Arch, de vied., 
cir. y espec., 1929, 31, 5). But after all, these are minor criticisms 
and the Reviewer hastens to counterbalance them by assuring prac- 
titioners that they will find in this book an exceedingly useful, con- 
venient and interesting addition to their library. R. K. 


The Metabolism of Tumors. Edited by Otto Warburg, 
Kaiser Wilhelm Institute for Biology, Berlin-Dahlem. Trans- 
lated from the German edition, with accounts of additional 
recent researches by Frank Dickens, M.A., Ph.D., Whole-time 
worker for the Medical Research Council at the Courtauld Insti- 
tute of Biochemistry, Middlesex Hospital, London. Pp. 327; 
illustrated. New York: Richard R. Smith, Inc., 1931. Price, 
^ 12 . 00 . 

During the course of investigations upon the respiration of sea- 
urchin eggs Warburg observed that at the moment of fertilization 
oxygen utilization was tremendously increased. Attributing this 
increased oxygen uptake to a corresponding increase in the growth 
rate, he felt that application of the same method of study to other 
rapidly growing cells, namely, tumor cells, might show a similar 
magnitude of oxygen consumption. To his surprise he found that 
tumor cells, especially the cells of malignant tumors, consumed 
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comparatively little oxygen. A repetition of tlie experiment was 
made and to the special Ringer’s solution in which the determina- 
tions were made, was added glucose. It was then observed that 
oxj^gen consumption was not increased. On the other hand the 
tumor tissue produced large quantities of lactic acid from the glu- 
cose, bpth in the presence and in the absence of oxj^gen. This was 
very different from the behavior of normal tissue, which produced 
very little if any lactic acid when oxj^gen was present, and much 
less than tumor tissue in the absence of oxygen. 

These important observations were published in 1923. Before 
that time very little was known of the metabolism of the cancer cell 
or of its relation to normal body cells. In the interval many observa- 
tions have been made and an entirely new mode of investigation 
into the nature of tumor growth has been developed. 

The collected papers from Professor Warburg’s laboratory were 
published first in German in 1926. The present volume in English 
will enable those interested in the cancer problem to follow through 
translations of the original papers the development of this work. 
The English edition has included several papers issued after the 
publication of the German edition, among these Professor Warburg’s 
most recent paper (1929) in which he sets forth his theory as to the 
cause of tumor growth. 

It is his opinion that if the ability of growing cells to use oxygen 
is injured in any way the cells that survive will be those that can 
derive their energy by glycolytic rather than by the ordinary oxida- 
tive processes. These cells, continuing to grow in this extraordinary 
way, will thus become tumor cells. 

To those w'ho may wish to use the Warburg teclmique for the 
study of cell metabolism it will be a great advantage to have the 
original directions, descriptions of apparatus and so forth in English. 

E. W. 


The Development of Physiologic Chemistry in the United 
States. By Russell H. Chittenden, Professor of Physiological 
Chemistry in the Sheffield Scientific School of Yale University 
lSS2-192k Pp. 427. New York: The Chemical Catalog Com- 
pany, Inc., 1930. Price, S4.50. 

This valuable story of the development of biochemistry in this 
country, written by the dean of the American authorities on tlie 
subject, who has himself contributed much pioneer work in this 
field, shows “by explicit statements of actual experimental accom- 
plishments, at "different times and in different places, by many 
workers and groups of workers, something of the progress which 
has been made in this country during the past half century in the 
field of physiologic chemistry.” It is one of a series of scientific and 
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technologic monographs published by the American Chemical 
Society, by arrangement with the Interallied Conference of Pure 
and Applied Chemistry, which met in London and Brussels in 1919. 

•No less truly historical than writings in other fields of biology 
that must perforce devote space to archaic ideas and methods, this 
book is able, while preserving the chronologic method of approach, 
to present a fair surve}'’ of tlp.e present status of biochemistry in 
many fields and a “suggestive outlook for the achievements of 
tomorrow.” Where most of the contributions described have been 
by investigators who are living, the author has wisely abstained 
from critical analysis of the work or criticism, pro or con, of the 
workers. 

Starting with the foundation of “the first physiologic laboratory 
for the use of students in the United States” by Bowditch at Har- 
vard in the early seventies, the author, whose life study of the sub- 
ject itself began in 1878, traces in the first 3 chapters the early 
general development of the subject in his country. The subsequent 
9 chapters take up such topics as the study of proteins, the blood 
as a physico-chemical system, antiketogenesis, lipoids, anaphylaxis, 
oxidation reduction systems, vitamins, internal secretions, the 
chemistry of the brain and of the tubercle bacillus. 

Consideration of the development of the specialty in such institu- 
tions as Columbia, the Universities of Pennsylvania and jMichigan, 
the Mayo Foundation and a number of other institutions, permits 
inclusion of many valuable and interesting biographic details. 
With pardonable pride, the author brings out the important part 
played by the laboratory of physiologic chemistry at Yale, both as 
a center for research and in the number of students sent to important 
posts throughout the country. 

We congratulate the American Chemical Society on this success- 
ful addition .to American chemical literature “without primary 
regard to commercial considerations.” E. K. 


Through the Alimentary Canal with Gun and Camera. Per- 
sonally Conducted by George S. Chappell. With an Intro- 
duction by Robert Benchley. Pp. 231 ; 18 illustrations. New 
York; Frederick A. Stokes Company, 1930. Price, 82.00. 

A BIT of humor now and then is relished by the wisest men and 
the author, friend of the gallant Traprock and the famous square 
egged fatuliva bird, furnishes plenty in this venturesome journey 
through the “abominable regions.” As Robert Benchley says, the 
“book ought to cause quite a stir in digestive circles.” Among the 
illustrations, I prefer “Mv Castle on the River Bile.” 

E. K. 


%’OL. 1S2, NO. 1. JOLT, 1931 


5 



BOOES EECEIYED. 


NEW BOOKS. 

International Studies. Prevention and Treatment of Disease. Conducted 
for The h'lilbank Memorial Fund by Sir Arthur Newsholme, K.C.B., 
M.D.,^ F.R.p.P. Vol. I. The Netherlands, Scandinavia, Germany, 
Austria, Switzerland. Pp. 24S. Baltimore: The Williams & Wilkins 
Compan3’-, 1931. 

Text Book of Physical Therapy, Vol. I. By William Bekham Snoiy, 
Pp. 70S; 183 illustrations. New York: Scientific Authors’ Publishing 
Company, 1931. Price, SIO.OO. 

Harper's Medical Monographs. Vols. I and II. Treatment of Injury. By 
Clay Ray Murray, M.D., F.A.C.S., Assistant Professor of Surger 3 ’', 
College of Ph 3 'sicians and Surgeons, Columbia University. Pp. 412; 
196 illustrations. New York: Harper & Brothers, 1931. Price, 2 vols., 

55.00. 

Chemistry for Nurses. By Harry C. Biddle, A.M., Instructor in Chem- 
istri'. School of Nursing, Western Reserve University. Pp. 336; 74 
illustrations. Philadelpliia: F. A. DaTOCompani", 1931. Price, 82.75. 
Collected Reprints from the Laboratories of the Mount Sinai Hospital, Neiv 
York, 19S0. 

Medizinische Praxis. Band XII. Herz- und Kreislauf-Insuffizienz.^ By 
Dr._K. F. Wenckebach, Em. Vorstand der I. Medizinischen Universitats- 
klinik, Wien. Pp. 120; 7 illustrations. Leipzig: Theodor Steinkopff, 
1931. Price, gebefted RM 8.00, gebunden RM 9.50. 

Peptic Ulcer. A Symposium of the Current Literature. Pp. 78; 8 illustra- 
tions. New Haven; The BiSoDol Company, 1931. 

The Renal Lesion in Bright’s Disease. By Thomas Addis, Professor of 
Medicine, Stanford Universit 3 ’-, and Jean Oliver, Professor of Pathology, 
Long Island College of Medicine, former^" Professor of Patholog)', 
Stanford University'. Pp. G2S; 170 full-page plates, 2 in color; 21 illus- 
trations and 1 folding table. New York: Paul B. Hoeber, Inc., 1931. 
Price, 816.00. 

The International Medical Annual. Forty-ninth Year, 1931. Pp. 551; 53 
illustrations, 70 plates. New York: William B^ood & Co. 1931. Price, 

86 . 00 . 

The Surgical Clinics of North America. Vol. II, No. 2 (Lahey Clinic Num- 
ber, April, 1931). Pp. 248; 88 illnstrations. Philadelpliia: IV. B. 
Saunders Company, 1931. 

Trabajos y Publicaciones de la Clinica del Professor Pedo Escudcro, Vol. 

Cuarto, 1930. Buenos Mrcs: Pedro Garcia, 1930. 

Geneeshundigc Kunslkalendcr Voor Heb Jaar 1931. 25 illustrations. The 
Hague; J. Philip Kruseman. Price, -Sl.oO. 

Noguchi. By Gus Eckstein. Pp. 419; illustrated. New York: Harjier 
& Brothers, 1931. Price, 85.00. 
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Rembrandt. By Dr. J. G. De Lint. Pp. 113; 64 illustrations. The 
Hague: J. Philip Kruseman, 1931. Price, $2.50. 

The Treatment of Asthma. By A. H. Douthwaite, M.D,, F.R.C.P. 
(Bond.), Assistant Physician, Guy’s Hospital. Pp. 164; New York: 
William Wood & Co., 1931. Price, $2.50. 

On the Principle of Renal Function. By Gosta Ekehorn, M.L. Pp. 717; 
60 illustrations. Stockholm: P. A. Norstedt & Soner, 1931. 

A Manual of Practical Vertebrate Morphology. By J. T. Saunders and 
S. M. Manton. Pp. 220; 43 illustrations. New York: Oxford Uni- 
versity Press, 1931. Price, $5.00. 


NEW EDITIONS. 

Nutrition and Diet in Health and Disease. By James S. McLester, M.D., 
Professor of Medicine at the University of Alabama, Birmingham. 
Pp. 891. Second edition, revised and reset. Pliiladelphia: W. B. 
Saunders Company, 1931. Price, $8.50. 

The rapid recent advances in the science of nutrition have necessitated many 
changes since the first edition of this book. (See Am. J. Med. Sci., 1927, 176, 436.) 
Vitamins, diabetes, obesity, digestive disorders and even gout thus have required 
considerable modification and additions. Sections have been added on toxemias 
of pregnancy, colon and protozoan infections. 

Diagnostic Methods and Interpretations in Internal Medicine. By Samuel 
A. Loewenburg, M.D., F.A.C.P., Associate Professor of Medicine, 
Jefferson Medical College. Pp. 1032; 547 illustrations. Second revised 
edition. Philadelpliia: F. A. Davis Company, 1931. Price, $10.00. 

Fundamentals of Dermatology. By Alfred Schalek, M.D., Professor 
of Dermatology and SjTihilology, University of Nebraska College of 
Medicine. Pp. 247 ; 58 illustrations. Second edition thoroughly retdsed. 
Philadelphia: Lea & Febiger, 1931. Price, $3.00. 

Thoroughly revised and considerably enlarged, it covers the anatomy, physi- 
ology, symptomatology, diagnosis, prognosis and treatment of slcin diseases in 
reasonably good manner in the limited space available. 

Clinical Diagnosis by Laboratory Methods. By James Campbell Todd, 
Ph.B., M.D., late Professor of Clinical Pathology, University of Colorado 
School of Medicine, and Arthur Hawley Sanford, A.M., M.D., Pro- 
fessor of Clinical Pathology, University of Minnesota (The Ma 5 ’-o Founda- 
tion), Head of Section on (Jlinical Laboratories, Ma 3 ’’o Clinic. Pp. 765; 
347 illustrations, 29 in colors. Seventh edition, thoroughly retdsed. 
Philadelphia: W. B. Saunders Company, 1931. Price, $6.00. 

This excellent manual, one of the best of its kind, should need no further intro- 
duction to medical readers. Dr. Sanford has uphold the high standard of previous 
editions. New methods for the culture of tubercle bacilli, determination of load, 
precipitation of proteins from body fluids, blood sugar and uric acid, calcium, 
blood volume, use of histamin in gastric analyses, occult blood, Ascheim-Zondck 
tost and others are included. 

Clinical Electrocardiography. By Sir Thojias Lewis, M.D., F.R.S., D.Sc., 
LL.D., F.R.C.P., (5.B.E., Physician of the Staff of the Medical Research 
Council; Phs’^sician in Charge of Department of Clinical Research, Uni- 
versity College Hospital. Pp. 128; 107 illustrations. Fifth edition. 
London: Shaw & Sons, Ltd., 1931. Price, 8s 6d. 
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The Relationship of,]BIood Uric Acid Content to the State of Renal 
Function in Nephritis. — The blood urea clearance test has been found to 
be an extremely satisfactory method of estimating renal function 
(Moller, McIntosh and Van Slyke. The only difficulty witli tliis 
method is that it is a trifle too complicated to be carried out as a com- 
mon clinical procedure. However, as a method of comparing other 
renal function tests and determining tlielr value and their worth in the 
laboratory, it is a procedure which seems to be tlie most accurate of 
any metliod used. The determination of uric acid concentration in the 
l)lood, with a simultaneous estimation of nonprotein nitrogen and 
creatinine, is a method which is very generally employed more or less 
routinely, often under the broad term of " blood chemistry.” Medical 
men ever 3 T\’here have the idea that tlie estimation of tlie waste prod- 
ucts of nitrogenous metabolism in the circulating blood offers a practiciil 
method of determining tlie function of the kidney at any given time. 
High concentration of the uric acid is presumably definitely due to 
renal pathology. Ciiristophek Jounstox (J. Clin. Invest., 1931, 9, 
555) compares the urea clearance test with the concentration of uric 
acid in the blood. One hundred and seventeen tests were made on 30 
patients, 21 of whom had chronic nephritis of the hemorrhagic type, 
2 of whom had the acute hemorrhagic type of nephritis, 3 chronic 
degenerative, 3 arteriosclerotic, and the tests of 1 patient were carried 
out Avhen he was in a condition of cardiac failure. The data Hint 
Johnston collected show that normal figures for blood uric acid occur 
in a very large number of nephritic cases, even vith the urea e.\creting 
power being only 20 per cent of normal. IModeratcIy incre.Tsed blood 
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uric acid may be present when there is only slight renal damage or the 
most extreme loss of function. High blood uric acid figures occur only 
when the nephritis has attained an advanced degree, with the urea 
excreting power less than one-fifth of normal. This irregular correla- 
tion of blood uric acid to renal function, the author says, was to be 
anticipated, as uric acid is removed from the organism in part only 
by excretion. He concludes that the determination of blood uric acid 
as an indicator of rendl function is of little value. 


The Excretion of Intravenously Injected Bilirubin as a Test of Liver 
Function. — Haerop, and Guzman Barron (.7. Clin. Invest, 1931, 9, 
577) write that the liver plays such an important role in the normal 
body that numerous methods have been advanced for the study of the 
functional efficiency of this organ. It has, however, more than one 
function and it is quite conceivable that dissociated functional disturb- 
ances may arise when the gland is acted upon by any noxious substance. 
Some of the functions are possibly more susceptible to the action of 
these injurious agents than others and among these there appears to 
be the inability of the liver to excrete bilirubin despite the fact that 
other functions of the liver are still unimpaired. The Van den Bergh 
reaction has been extensively employed to determine the degree of 
injury to tlie liver cells. It is assumed, however, that this particular 
reaction depends very largely upon extensive liver injury, as the factor 
of safety of this particular organ is very great. Certainly there exist 
many conditions of mild liver injury where bilirubinemia is not increased. 
The authors have made the basis of their study the concept that if an 
increased amount of bilirubin is injected into animal or man, insuffi- 
ciency of liver may be demonstrated; assuming, as they bring out in 
their article, that evidence seems to indicate definitely that bilirubin 
is excreted in toto by the liver, that it is not retained by the cells of the 
reticulo-endothelial system, and that it is not excreted by the kidneys. 
They employed for their examinations bilirubin injections in dosage 
of 1 mg. per kilo of body weight in an alkaline solution, and the bili- 
rubin of the blood was determined by the method of Ernst and Forster. 
They found in the normal individual the amount of bilirubin given 
above is excreted in from two to four hours, and in the majority of 
instances in three hours after the injection. Four hours they consider 
the maximum limit of the total excretion in normal individuals. The 
series of patients tliey studied were those in whom it was presumed 
that there was some slight disturbance of liver function, such as Rich 
and Resnik have observed in pernicious anemia and experimentally 
produced anemias. In this particular series of cases of anemia there 
was a definite retention of bilirubin at the end of four hours. In the 
second series, the patients were sulfering from a variety of pathologic 
conditions, such as cirrhosis of the Iwer, postarsphenaniin jaundice 
some months after clinical recovery, typhoid fever, and acute infectious 
diseases. It was found again in tliese diseases that there was a retention 
of this particular pigment. As a result of the study of this scries of 
cases, the authors feel they are justified in concluding that “the bili- 
rubin excretory power of the liver is the most delicate method so far 
proposed for testing tlie functional capacity of this organ.” 
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Peritonitis —Meloney, Harvey and Jern {Arch. Surg., 1931, 22, 1) 
state that it cannot be too strongly emphasized that the most important 
prophylactic treatment for peritonitis, as seen in a general surgical 
hospital, is earlj' diagnosis and early operation in acute appendicitis. 
A comparison of smear and culture with the pathologic condition at 
the^ time of operation gives a sound basis for prognosis. In the great 
majority of cases yielding bacteria in their series, there was a poly- 
microbic infection. In any specific prophylactic or active treatment 
for bacterial peritonitis, one must take into consideration the symbiosis 
of the commonest organisms found in the peritoneal exudate, namely. 
Bacillus coli and Bacillus welchii. The mortality in perforative cases was 
so much greater than in the nonperforative cases in their series that the 
role of the intestinal juices must not be forgotten. The results of this 
study lay the ground work and point the way to some specific experi- 
mental studies, of which may be mentioned; (a) vaccine and serum 
prophylactic and active treatment; (6) the bacteriostatic effect of peri- 
toneal fluids; (c) the neutralization of digestive ferments, and (d) the 
synergisms and antagonisms of certain bacteria. 


The Intervertebral Disks.— Smith {Brit. J. S^irg., 1931, 18, 385), 
says that the objects of the research, the results of which are given in 
this paper were to verify certain debatable points about the structure 
of the inte^^'erteb^al disks and to determine the mode of nutrition, 
the state of the disks from infancy to old age and the diseases to which 
they are subject. The intervertebral disks are rudimentary diarthro- 
dial joints possessing a cavity filled with villi, a fibrocartilaginous cap- 
sule, and upper and lower cartilaginous plates comparable to articular 
cartilages. The mode of nutrition is by blood channels, which pierce 
tlie cartilaginous plates from the marrow of the vertebral bodies. The 
disks allow a small degree of movement in all directions between the 
vertebrre and thus are liighly important in imparting flexibility to the 
spine. They are also powerful buffers betAveen the vertebrre, absorbing 
sliocks transmitted along the spine. In the first two decades of life, 
an intervertebral disk is biconvex and highly elastic. The fibers of 
the annulus arc fine and AA’liite, the cartilaginous plates thin, trans- 
lucent and bluish AA'hite. In subsequent decades the disk tends to 
become progressively more coarse, inelastic, tough and discolored. 
The lesions of the disks which have up until noAV been described .ye 
fibrous, cartilaginous, ctilcarcous, bony fatty, necrotic and liquefactive 
changes. Inflammatory changes are thought to be secondary to an 
affection of the spongiosa of the corpus vertcbrtc. In osteochondritis 
of the spine, the disks are affected as well .ns the vertebne. There secm.s 
to be some reciprocal adaptability l)etwcen the disks and the vertebne 
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w])en either are diseased. Diagnosis of the lesions of the^inte^^'ertebral 
disks depends on radiographic examination. Thinning and flattening, 
diminished transparency, peripheral or central calcification, oblitera- 
tion by ossification or abnormal biconvexity, may be observed. 


Transplantation of Ureters to the Sigmoid. — Sisk, Wear and 
O’Brien (Surg., Gynec. and Ohst., 1931, 52, 212) claim that the transplan- 
tation of the ureters to the sigmoid in dogs is highly unsatisfactor;^' Ijy 
the Mayo technique. In every case the kidney became infected and 
closure of the uretero-sigmoidal opening by the mucosa of the bowel 
occurred in 5 of the 7 unilateral transplants. In the 2 bilateral trans- 
plants the ureteral openings were markedly stenosed. The completed 
CofFej'- technique gave slightly better results. Of the 8 dogs 4 showed 
bilateral infeetion, 3 showed infeetion on only one side and 1 showed no 
evidence of infection, but was hydronephrotic on one side. Complete 
elosure of the ureteral opening occurred in only one ureter. The uni- 
lateral Coffey operations revealed kidneys in which there was no micro- 
scopic evidence of pyogenic infection, yet the dogs never appeared well 
after operation. Believing that the kidneys became infected by means 
other than the lumen of the ureter, the authors obtained infected 
kidneys in 2 cases in which the ureters were still completely obstructed 
at autopsy. The lymphatics must be given serious consideration as a 
means of transmitting infection to the kidneys. Solution of the prob- 
lem of preventing ascending renal infection probably depends upon 
the discovery of means to prevent infection through the lymphatics. 
Partial success in this direction was obtained in experiments in which 
the authors tried to protect the exposed end of the ureter for a time 
from infected material. Until a uniformly successful procedure is 
evolved, it would seem the better surgical judgment to use ureteral 
transplant only in those cases in which older and lietter understood 
methods are impossible. 


Experiences With the Cerebellar Astrocytomas.— Cushing (Surg., 
Gynce. and Ohst., 1931, 52, 129) says that the cerebellar astrocytomas 
furnish another example of gliomatous tumors which show predilection 
for a favorite site and produce a recognizable syndrome. The tumors 
are probably of congenital origin and usually date symptomatically 
from childhood, the average age on admission being thirteen years. 
They are signalized' by period matutinal headache and vomiting owing 
to their midcerebellar situation, the tumors invarably cause secondary 
hydrocephalus and this in turn leads to a choked disk, which may be 
so insidious in origin that seriously impaired vision may lie the first 
recorded symptom. They may attain a surprisingly large size before 
any cerebellar signs, usually shown as instability, put in an appearance. 
The clinical diagnosis lies between astrocytoma and other forms of 
tumor that frequent the same region, medulloblastoma, angioblastoma 
and ependymoma, of which the astrocytomata are the most numerous. 
The tumors may lie exposed on the surface, or be wholly concealed, 
and when so concealed a vertical invasion through the vermis is the 
proper method of bringing them into view. 
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Congo-red as a Hemostypticum.— Wederkind, Becker and Wienert 
(Mimclien. med. WchnscJir., 1930, p. 2049) injected intravenously 5 to 
10 cc. of sterile 1 per cent solution of Congo-red in cases with bleed- 
ing. The result of this therapeutic measure in 19 cases in whom 
the bleeding "was caused by pulmonarj' tuberculosis, bronchiectasis, 
menorrhagia, tooth extraction, duodenal ulcers and malignancy is 
reported. The authors claim that the bleeding stopped between one- 
half to six hours following the intravenous injection of the Congo-red; 
and present some evidence that Congo-red stimulates the reticulo- 
endothelial system, increases the blood platelets and the fibrinogen 
content of the blood. 


Convalescent Serum in the Prophylactic Treatment of Measles. — 
Serum or whole blood obtained from patients recovering from infectious 
diseases has repeatedly been used therapeutically. Nabarro and 
SiGNY (Brit. Med. J., 1931, vol. 12) state that at present human con- 
valescent serum is far more reliable than the available animal serum. 
The serum is obtained from adults suffering from measles. Each 
patient is carefully examined before bleeding and particular notice 
taken of any syphilitic or tuberculous taint. Between the seventh and 
the fourteenth days after defervescence, 200 to 300 cc. of blood arc 
collected asceptically into sterile oxalate solution. The serum is 
separated after the oxalate is precipitated with calcium chlorid. If 
the sterility test and the Wasserraann reaction are satisfactory, 0.5 
per cent phenol is added and the serum then pooled with other sera 
so as to obtain a product of uniform potency. In order to achieve 
complete protection, tlie serum should he injected before the fifth or 
sixth day of incubation. This results in a passive immunity which 
lasts rougldy a month. If injected from the sixth to the ninth day, the 
scrum docs not protect fully and a very mild attack of measles may 
ensue. No benefit can be expected from injection after the ninth day. 
Tlie mild attack wliich follows the late administration of serum mani- 
fests itself in a temperature of 100° F., which appears about the four- 
teenth day of the incubation and lasts for a day or two. A few measly 
spots over the trunk and mild coryza may appear for a day or two. 
Koplik’s spots are never observed. A disturbing aspect is the prolonp- 
tion of the incubation period, which may last for twenty-six days. The 
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satisfactory dose is 5 to 7 cc. given intramuscularly into the buttock. 
The serum has no value in the treatment of severe cases of measles. 
In a series of 586 cases, of which 461 were hospital cases and 125 from 
private practice, failure was observed in 3 per cent and 5.6 per cent of 
the cases respectively, to whom prophylactic treatment was given. 
Several of the cases in which the treatment failed were injected after 
the fifth day. 


Experiences With Symbiotic Serum in Diphtheria. — Following the 
observations of Canon and Haaken on the frequenc3’^ with which diph- 
theria was found to be combined %vith streptococcal infection, Medeai 
{Deutsch. mcd. WcJinschr., 1931, 57, 146) employed a stock polyA'alent 
streptococcic seruni in combination with diphtheria antitoxin in the 
treatment of a group of cases, but saw no significant benefit. cul- 
tures from the membranes and from puncture of the inflamed cervical 
nodes, he was able to find, however, streptococci in at least 50 per cent 
of all cases. Believing that these streptococci were somewhat modified 
b^'' their symbiosis with the diphtheria bacilli, he then begen to employ’ 
a mixed serum prepared from cultures obtained from patients suffering 
from diphtheria. This combined or sj'mbiotic serum represents an 
unconcentrated diphtheria antitoxin plus a streptococcus antiserum. 
Used in 50 cases of septic diphtheria, the results were most gratifjdng, 
only 2 of the 50 failing to recover, both of which were severelj' intoxi- 
cated and first seen on the fifth and sixth days respectively of their 
disease. Medem feels that it is too soon to speak positive^’’ as to 
the value of this symbiotic serum. He feels definitelj'- that it has 
considerable promise of improving the treatment of diphtheria in its 
septic forms. 


A Remarkably Active Liver Extract Which Produces a Beneficial 
Response in Pernicious Anemia and in Combined System Disease. — 
In a previous abstract published in this column attention was called 
to Gansslen’s preparation of a liver extract which when injected intra- 
venously in amounts of 1 to 2 cc. dailj'^, corresponding to 5 to 10 gm. 
of fresh liver, resulted in a remission Avithin ten to fifteen da.A^s in 
patients with pernicious anemia. Schilling {Klin. WcJinschr., 1931, 
10, 301) now confirms Gansslen’s claims and reports his experiences 
with special reference to the problems of “liver resistance” and combined 
sj’^stem disease. The discussion centers on those patients with pernicious 
anemia in Avhom ever}'’ other therapeutic measure failed after proper 
application, and additionall.y on a group of patients to whom, for 
various reasons, liver could not be administered successfull.v b}' mouth. 
Comparing his results Avitli those from other extracts. Schilling affirms 
that Gansslen’s extract is not onl}’’ a potent preparation but distinctl}' 
better than anj' other preparation in use. The efficac}' of this extract 
is also shoAvn b}' the fact that it produces a remission even in cases Avith 
such complications, in AA'liicli other Ih-er extracts failed. Schilling 
belieA'es that tlie failure of orall}' administered extracts inaA’ be due to 
faulty absorption tlu’ough the gastro-intestinal canal. He obserA'cs that 
patients Avith combined SA’stem disease sIioav improA'ement folloAving 
the injection of the Gansslen extract. The degree of improvement is 
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similar to that observed after the oral administration of large amounts 
of raw liver in cases in which oral administration of liver extracts did 
not seem to benefit the patients. Schilling also observed considerable 
improvement in the general condition of his patients. The appearance 
and the turgor of the tissues improved. There was an increase in the 
capacity for work. It is noteworthy that improvement in the general 
condition of the patient was observed even in cases in which the blood 
findings had been brought to normal by liver therapy but with no 
improvement in the general condition. Such observations were made 
especially on elderly patients who continued to complain of paresthesias, 
mental depressions and lack of appetite, although their hemoglobin 
reached such high values as 90 to 100 per cent following daily doses 
of 250 gm. of liver. Schilling considers the Gansslen extract a distinct 
advance in the liver therapy of pernicious anemia. 
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The Prevention of Rickets in Premature Infants by the Use of 
Viosterol 100-D. — IMay (J. Am. Med. Assn., 1931, 96, 1376) instituted 
this study in order to determine the dosage of M’osterol for the preven- 
tion of rickets in premature children. It was soon apparent that there 
was a definite improvement in the weight, general well-being, hemo- 
globin concentration, calcium-phosphorus index and bone development 
in those infants constantli' under supervision who received an adequate 
dose of -sdosterol, in contrast with those infants whose mothers were 
somewhat indifferent about following instructions as to the dail.-s- 
administration of viosterol, and the general care and feeding of the 
infant. Nearly every newborn infant is endowed with the amount of 
calcium and phosphorus in its body necessary to maintain a satisfactory 
balance until such time as adequate amounts are received through the 
motlier’s milk. This is especially true of the full-term infant. The 
artificially-fcd baby may do well for many weeks without requiring an 
extra supply of vitamin D to keep up a normal ealcium and phosphorus 
balance. On the other hand, the premature baby may be more sus- 
ceptible to the development of a negative calcium-phos])horus balance 
on account of difficulty in ingesting enough milk, even by gavage, during 
the first few weeks of life. It is an accepted fact that premature infants 
are prone to develop rickets. They possess other ph^’sical inadequacies 
which directly or indirectly cause a high death rate in the first weeks 
of life. In respect to the liigh incidence of rickets, it does not seem 
to be entirelv due to the inability of the infant to take sufficient milk, 
nor has it been c.stablishcd that a depletion of ealcium and phosphorus 
neeessarih- occurs when the milk intake is subnormal. The relation of 
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intrinsic and available extrinsic calcium and phosphorus to their 
utilization after adequate administration of vitamin D is not well 
understood, and, until this biologic phenomenon is fully explained, 
exact procedures for the prevention of rickets cannot be planned. It 
is increasingly apparent that vitamin D in the form of viosterol is a 
vitally important factor early in life of those infants highly susceptible 
to rickets, and its judicious use from the first day of birth seems to 
increase the possibility of their survival and normal growth. 


Chronic Stridor in Childhood, Sometimes Erroneously Attributed to 
Enlargement of the Thymus.— Kennedy and New (J. ilfcd. 

1931, 96, 1286) says that the diagnosis of enlarged thymus is frequently 
made in cases in which further examination has disclosed other condi- 
tions as the cause of symptoms. Stridor, dyspnea, hoarseness, spells 
cyanosis and wheezy and noisy respiration can usually be accounted 
for on other bases than enlarged thymus. Lar^mgoscopic examination 
is often essential for definite diagnosis. Enlargement of the thymus 
can seldom, if ever, be established as a cause of death. Pre-operative 
examination and care of infants and children should be directed toward 
finding and correcting all conditions affecting surgical risk. Unjustified 
reports have caused the assumption that enlargement of the thymus 
accounts for much morbidity and mortality in infancy and childhood. 
The authors have not found it necessary to carry out pre-operative 
Roentgen therapy. They do give, however, a great deal of attention 
and pre-operative care to those children showing evidence of infection 
of the upper respiratory tract, fever, anemia, cardiac and renal disease, 
malnutrition, gastrointestinal disease and other conditions which might 
increase the operative risk. 

On Enuresis. — IVIandel {Brit. J. Child. Dis., 1931, 28, 1) classifies 
the types of enuresis so as to make them clinically more easily recognized, 
and with a view of choosing the approved method of treatment which 
should be adopted. First there are those in which there is some physical 
irritant, such as worms, overdistention of the bladder, cystitis and the 
like. The hypersensitive, neuropathic or nervous type shows instability 
as the symptom which may be regarded as of importance equallj^ with 
such symptoms as cyclic vomiting, ketonuria, vagotonia and the like. 
These respond to dietetic and medicinal treatment combined with read- 
justment of environment and reeducation. The so-called psychopathic 
child, in whom the enuresis is more a behavior complex, requires treat- 
ment directed toward the psychologic aspect. In endocrine dys- 
harmony, particularly hypothyroidism, there develops a loss of inhibi- 
tion. Small doses of thyroid give results, especially if aided b.v the 
use of pituitrin for its tonic effect on unstriped muscle. A final cause 
is seen in tlie debilitated child. In such general tonic treatment give.s 
results. In all cases atropin or belladonna is the specific drug. 


A Syndrome Characterized by Congenital Clouding of the Cornea.— 
Heliuholtz and Hakrington (yhn. J. Dis. Child., 1931, 41, 793) found 
that there were many references in the literature on cloudy swelling 
of the cornea, but that few definite cases are reported, and that most 
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of the discussion is in regards to the cause of the condition, about which 
there are different opinions. Some UTiters are convinced that the 
corneal lesion is noninflammatory, owing either to arrested development 
in earlj’- uterine life, which results in failure of the cornea to become 
transparent, or to a nutritional disturbance of some kind. Others are 
equally insistent that the lesion is due to intrauterine inflammation, 
and that it is secondary to inflammation of the entire uveal tract. They 
base their claims on pathologic examinations, and consider syphilis as 
tlie most common etiologic factor. It is rather difficult, however, to 
accept tliis, as syphilis is common and comeal clouding is rare, and 
also because of the absence of otlier syphilitic, manifestations in these 
cases, hlanj' cases of corneal clouding have cleared up vuthin a few 
months after birth. In such cases it is believed that the condition is 
due to redundancy of aqueous humor rather than to arrested develop- 
ment. In the cases reported by the author there was no evidence of 
s^qjhilis and no liistorj^ to suggest early inflammation. They do not 
have an adequate explanation of the etiology. The most striking 
feature is the uniform cloudiness of the cornea. Tliis along with otlier 
anomalies, places tlie condition in a special group, forming a clinical 
sjmdrome. The characteristic of the sjmdrome are the uniform cloudi- 
ness of the cornea; short, thick, clawlike hands and feet, with limited 
extension; restricted motion of the joints of the extremities; lumbar 
kyphosis; scaphocephalic head and mental retardation. 


•Acute Encephalitis During Childhood.— Holzmann (Deidsch. vied. 
Wclmschr., 1931, 57, 144) states that because of tlie many clinical 
manifestations, the differential diagnosis of encephalitis is extremely 
difficult. Two cases of encephalitis in children are described. In a 
girl, aged 7 years, tlie clinical picture suggested a meningitis of tuber- 
culous character. The spinal puncture did not corroborate tliis diag- 
nosis, because the pressure was not abnormally high, tlie albumin reac- 
tion was negative and the cellular elements were not increased. It 
was found that the sugar content of the cerebrospinal fluid was extremely 
high, being 2S5 mg, per 100 cc. The normal sugar content of the 
cerebrospinal fluid ranges from 50 to 75 mg. per 100 cc., and in tubercu- 
lous meningitis the sugar content may even be lower. Several investi- 
gators have observed an increased sugar content in cases of encephalitis. 
This case was for that reason diagnosed as encephalitis. Clinical 
symptoms wliicli suggested encephalitis ratlier than meningitis were the 
accelerated pulse and the leukocytosis. The patient recovered com- 
pletely, and with no nen'ous stigmata. The second patient was a boy, 
aged *3 years, who showed the symptoms of a hyperkinetic form of 
encephalitis. In this case also the spinal fluid was sliomi to contain 
excessive amounts of sugar but was free from albumin and showed no 
increase in the cellular elements. This patient died, but no necropsy 
was performed. The autlior feels that the increased sugar concentration 
of the cerebrospinal fluid is a valuable point in the differentia! diagnosis. 
That a high sugar concentration indicates an unfavorable prognosis was 
not corroborated by these observations. It seems that the sugar 
content is especially high in cases in which the respiratory disturi)anccs 
are present. This is seen where inflammation of the mcflulla oblongata 
is especially pronounced. 
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Comparative Excretion and Absorption of Different Bismuth Prod- 
ucts.— Hanzlik and Mehrtens {Arch. Derm, and Syph., 1930, 22, 861), 
summarize their exhaustive studies on the clinical excretion of bismuth 
reported by tlie authors in the same and the two preceding numbers of 
the Archives of Dermatology, and in addition include a table of bismuth 
products with average bismuth content and a brief comparative resume 
of absorptive studies in animals. The bismuth content in the products 
examined ranged from 20 to 75 per cent, but the authors believe that 
this factor is less important in the choice of a product than the criteria 
of vehicle, solubility, tolerance, absorption, and excretion. The adjust- 
ment of dosage can be made to compensate for variations in bismuth 
content. The following are a few of the more important conclusions: 
(1) A comparison of the clinical urinary excretion of bismuth during 
^e first two weeks after the intramuscular injection of the different 
types of bismuth indicates that the water-soluble bismuth sodium 
tartrate, used in aqueous medium, was more efficiently absorbed than 
the insoluble products, used in oil or in aqueous medium (bismuth 
metal, potassium bismuth tartrate, and bismuth salicylate). (2) In 
general, increasing the dosage of bismuth products tends to diminish 
the total urinary excretion independent of the time factor and regardless 
of the bismuth product and the vehicle used. The cause of this is not 
understood, but certain possibilities are discussed. The phenomenon 
indicates the accumulation of bismuth in the body witli increasing 
dosage. It is suggested that intensive medication and the use of total 
doses the equivalent of from 1 to 2.4 gm. of bismuth should be avoided. 
(3) The deshability of using small repeated doses instead of intensive 
medication for maintaining a uniform saturation of the tissues in the 
treatment for syphilis is suggested. (4) Generally, the results given in 
the literature indicate tliat the clinical use of different bismuth products 
in similar, equivalent doses of bismuth in lower therapeutic ranges 
(about 0.3 gm.) appear to give a similar total urinary excretion of 
bismuth, regardless of the bismutli product and the vehicle used. (5) 
The comparative total excretion of bismuth after the intramuscular 
injection of different bismuth products in different animals, as reported 
in the literature, is generally smaller than the clinical excretion, due 
apparently to the use of higher doses of bismuth; doses within the toxic 
fatal range showed smaller excretions than did those within the thera- 
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peiitic range. Exact comparison of the different products was impos- 
sible on account of se\'eral variables affecting the results. (6) Collec- 
tively, the results given in the literature on the absorption of bismutli, 
obtained by the chemical analysis of tissues after the injection of differ- 
ent products of bismuth, indicate that all types of bismuth are well 
absorbed from the site of injection, regardless of the type or vehicle; 
the poorest absorption occurred witli the insoluble products, used in 
oil or aqueous medium, and the greatest with soluble products, used in 
aqueous medium. Compared with the results on total excretion in 
animals, those on absorption showed an apparent lack of correlation; 
that is, much more bismuth would seem to be retained in the body 
according to the excretory results than according to those on absorp- 
tion. After urinary excretion is completed, roughly one-half of the 
administered bismuth remains in the body to be gradually excreted 
over long periods in amounts too small to be detected. (7) The com- 
parative fecal excretion of different bismuth products is similar and 
too small to account for the bismuth unaccounted for in urine. The 
median fecal excretion is about one-eighth of that in urine, indicating 
that the main channel of excretion is the kidney, which correlates with 
a high selective distribution of bismuth to this organ. (8) From con- 
siderations of clinical and animal results on excretion and absorption, 
and providing everything else is satisfactory, the choice of cationic 
bismuth products would appear to favor tire water-soluble type, used 
in aqueous or tissue-soluble medium; this insures prompt and efficient 
tissue distribution and saturation, with corresponding antis^’philitic 
efficiency. Insoluble products of bismuth and insoluble vehicles are 
objectionable for well-knomi reasons, altliough the absorption and 
excretion of bismuth may be as good as after the administration of 
soluble products. Improvements on the soluble bismuth products are 
desirable as regards the vehicle for administration (this may be achieved 
by tlie use of ethylene glycol), and as regards the choice of products 
for efficient penetration of the brain, those containing bismuth as anion 
appear promising. 


Experimental Studies in Eczema. — K^.a-uder and Brown {Arch. 
Derm, and SypJi., 1930, 22, 877), have studied the potassium, total 
and diffusible calcium ratios in the blood of 107 patients with 24 different 
diseases of the skin as a further elaboration of their animal experimental 
work showing that the ratio of calcium and potassium ions largely 
governs the degree of irritability of tlie skin. The authors preface their 
study witlr a summary of tlie work done on serum calcium in patients 
with" dermatoses and reriew in detail the accepted functions of calcium 
in the body. They stress the point that an estimation of total serum 
calcium is "no index of available calcium for it has been shomi that only 
50 to 70 per cent of blood calcium is in diffusible form, and that of this 
amount but 15 to 25 per cent is ionized. The authors selected for study 
tliose diseases of the skin in which the sympathetic nervous system is 
apparently concerned in the pathogenesis (that is, generalized pruritus, 
urticaria, "angioneurotic edema, prurigo of Besnier), and calculated the 
percentage diffusible calcium of total calcium, the potassium-calcium 
ratio and the potassiunwliffusible calcium ratio. The latter two ratios 



GYNECOLOGY AND OBSTETRICS 


139 


were then correlated one with another and compared with the ratios 
obtained in normal persons and patients with other dermatoses. Tlie 
following figures were regarded as normal: total serQm calcium, 9 to 11 ; 
total serum potassium, 18 to 20; percentage of diffusible calcium of 
total calcium, from 45 to 55 per cent; potassium-calcium ratio up to 
2.10; potassium-diffusible calcium ratio, from 3.50 to 4.50. The data 
presented show that the calcium and potassium range in patients with 
different dermatoses was generally normal. The abnormal ratios were 
rarely striking in character and were not constant in all cases of the 
disease under investigation. The prurigo of Besnier (diathetic eczema) 
gave the most abnormal ratios due to the greater decrease of diffusible 
calcium. In this condition 5 of 9 patients had an abnormall^^ high 
potassium-calcium ratio and 7 of the 9 had abnormally high potassium- 
diffusible calcium ratios (below 4.50). Besnier’s prurigo is a member 
of the asthma-eczema-ha 3 ffever group of allergic diseases and the 
authors believe is associated with abnormal functioning of the vegeta- 
tive nervous s^'^stem and endocrine d^'^sfunction, especially hypo- 
adrenia. A table is included showing the change from abnormally 
high ratios to normal ratios after the administration of sympathetico- 
tonic drugs (calcium, epinephrin, atropin, ultraviolet, codliver oil, diet), 
and the authors conclude that this type of therapj’’ is indicated in some 
but not all patients with pruritus accompanied with neurosis, urticaria, 
dermatographism, and especiall^'^ the prurigo of Besnier. 


GYNECOLOGY AND OBSTETRICS 

UNDER THE CHARGE OF 

CHARLES C. NORRIS, M.D., 

PROFESSOR OF OBSTETRICS AND GYNECOLOGY, SCHOOL OF MEDICINE, 
UNIVERSITY OF PENNSYLVANIA, PHILADELPHIA, PA., 

AND 

FRANK B. BLOCK, M.D., 

ASSOCIATE IN GYNECOLOGY', UNIVERSITY OF PENNSY'LY’^ANIA, PHIL-YDELPHIA. 


Myomectomy.— For IS years Bonney {Lancet, 1931, 220, 171) has 
been extending the possibilities of m.yomectoiny, until now he feels that 
it is unusual to meet a case of fibroids, no matter how numerous the 
tumors, how large or how placed, that is be^mnd the scope of conserY'a- 
tive surgery. During this period of his intensive work he has performed 
the opei’ation 403 times. The tumors Yvere solitar.Y' in 16(5 cases and 
multiple in 237 cases. The greatest number of fibroids he has removed 
from a single uterus is 125, and after this 92, SO, 55, 52, 4S, 46 and 44, 
while on 28 occasions the number has A'aried between 15 and 30. .lust 
as the number of tumors is no bar to the operation, neitlier is the size 
of the growtli, as he has performed the operation where the total mass 
was about that of a full-term pregnancy. He emphasizes that the ea.-=e 
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or the difficulty of the operation depends less on the size and tlie number 
of tumors than on the position they occupy in the uterus. Thus a 
tumor on the lateral wall is more troublesome to remove than one on 
tlie anterior -wall and a tumor in the posterior wall more difficult than 
either. There have been 7 deaths in the series, an operative mortality 
of 1.7 per cent. He was able to ascertain the present status of 210 cases, 
none of which had been operated upon less than 2 years previously. 
Of this group menorrhagia recurred in 10 cases, 5 of whicli subsequently 
required hysterectomy. In 8 cases new fibroids developed after the 
operation, but in 2 of these no further surgery was required. His 
experience makes him believe that the tendency to tlie formation of 
fibroids is a passing phase in the uterine tissues and not a continuous 
defect, otherwise mjmmeetomy would be bound to fail in a very large 
proportion of the cases, whereas he has found recurrence quite rare. 
He believes that in most instances the nuclei of all the fibroids a woman 
is ever going to grow are laid down by the time she has readied 30 years 
or a little over. It follows tliat when myomectomy is performed on 
patients in the twenties or early tliirties the fibroid-forming tendency 
has not yet gone into abeyance and the chance of the formation of new 
tumors is on this account considerably greater than when the operation 
is performed on patients over 34 years of age, especially when the num- 
ber of tumors removed at the first operation has been considerable. 
On the other hand, it is in just these young patients tliat the desirability 
of saving the uterus is greatest, and if surgery can restore their marriage 
value for even a few years or enable them to have even one child, a 
great gain is effected, even if hysterectomy is necessary later. Of 
77 patients in whom conception was desired 30, or 39 per cent, did 
conceive after myomectomy. In regard to the technique which he 
uses, it is interesting to note that a clamp is applied to the lower uterine 
body which compresses botli uterine arteries at the same time. By 
this means, together with the application of ring forceps on each ovarian 
artery, all four main vessels are temporarily controlled, so that the 
field of operation will be practically bloodless and the operator can work 
deliberately without loss of blood and with tlie field of operation unob- 
scured by hemorrhage. The uterine clamp is applied from the pubic 
end of the abdominal incision, and it is essential that the round liga- 
ments shoidd be included in its grip, otherwise the tightening causes it 
to slip down on the conical cervix until finally it is compressing the 
vagina below the uterine arteries. The clamp and forceps are not 
removed until the suturing of the uterus is completed. When they are 
taken off there is a certain amount of oozing from the suture holes, 
which soon ceases after the uterus is returned to its place. Whenever 
possible, ^e primary incision should be single and median through 
the anterior ivall of tlie utenis in order to prevent adhesions to other 
intraperitoneal organs. Tumors not directly accessible through the 
median anterior incision are reached by secondary incisions made from 
the primary incision. In the majority of cases he believes that it is 
advisable to open and explore tlie uterine cavity in order not to miss a 
small submucous myoma or poB-pus, and tlius, perhaps, leave behind 
the diief cause of the menorrhagia for winch the operation is being 
performed. The opening of the uterine cavity will not increase the 
risk of the operation unless the uterus is already infected, in which 
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event inyoinectoiny should never be attempted. Tumors of the poste- 
rior wall are often removed through this incision into the uterine 
cavity. Following the removal of large myomata, the remaining 
portion of the uterus must be reconstructed by trimming away superflu- 
ous tissue and by careful obliteration of the remaining cavities. For 
the latter purpose Bonney prefers tier sutures of catgut. His paper is 
concluded with a description of his various methods of dealing with 
unusual types of fibroids, which should be carefully read by those 
contemplating this type of surgery. 


OTO-RHINO-LARYNGOLOGY 


UNDER THE CHARGE OF 

DE WAYNE G. RICHEY, B.S., M.D., 

MERCT HOSPITAE, PITTSBURGH, PA. 


Observations on Semon’s Law. Derived from Evidences of Com- 
parative Anatomy and Physiology.— In masterful style, Negus (•/. 
LaryngoL and Otol., 1931, 46, 1) presents a scholarly, detailed and 
comprehensive contribution designed to unravel the history of the 
laryngeal muscles, to describe their functions, and to distinguish between 
the primitive and tire more recently acquired duties. Stating that 
“ the evidence of comparative anatomy is strongly in favor of its truth,” 
the author takes as the basis of his discussion Semon’s law. This law 
depends "on the proclivity of the abductor fibers of the recurrent 
laryngeal nerve to become affected sooner than the adductor fibers, or 
even exclusively, in cases of undoubted central or peripheral injury or 
disease to the roots or trunks of the pneumogastric, spinal accessory, 
or recurrent nerves.” This observation demonstrates that if the recur- 
rent laryngeal nerves, which supply the intrinsic are partially deranged 
in their function, the individual may be able to caiTj"^ on movements of 
closure but not movements of dilatation on one or both sides of the 
larynx according to Avhetlier one or both nerves are affected. The 
outstanding factors in support of Semon’s law are the observations 
that the sphincteric muscle band of the larynx serves a vital function, 
on which depends the very existence of the individual, and it is of more 
ancient origin tlian its antagonists — the dilators. Although admitting 
the limitations of his subject in the field of practical, utility, Negus 
points out certain very important clinical adaptations — such as the 
pqssibilitj’- of death from asphyxia in bilateral paralysis of the abductor 
muscles; the value of estimating tlie alveolar CO 2 or the alkali reserve 
of the blood as an index for surgical intervention; the prevention of 
posttracheotomic respiratory failure by the administration of CO 2 . 

Relation of Infection of the Ear and Infection of Intestinal Tract in 
Infants. — “Infection of the mastoid antrum is not the cause of acute 
intestinal intoxication in inhints.” Such is tlie conclusion of W isuakt 
(.7. /hn. Med. Assn., 1930, 95, 10S4), the physician-in-chief and his 
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research department, and the pathologist and his department at the 
Hospital for Sick Children, Toronto. After an intensive, comprehensive 
and impartial study over a 5-year period, the medical staff of tlie above- 
mentioned hospital believes that the type of acute intestinal intoxica- 
tion in infants is tlie same as that which exists in other parts of Canada 
and in the United States. It was found that a “ cold ” rarely attended 
the onset of the disease; that most of the infants showed no clinical 
manifestations of upper respiratory tract infection during the span of 
their toxicity; that tliere was no correiationship between tire bacterio- 
logic findings of the upper respiratory and intestinal tracts; that many 
infants were free of otitic infection during die entire course of the 
illness; that the incidence of mastoiditis in these cases of acute intestinal 
intoxication is not high; that bilateral mastoidectomy as a cure for this 
condition was a failure; that a mastoidal operation is indicated only if 
an infant has typical signs of mastoiditis; that operation is not neces- 
sarily urgent, even in the presence of an acute streptococcic infection ; 
and that operation is to be postponed as long as possible. Incorporated 
in tlie article is such a notewortliy statement as: “Our medical staff 
has now seen so many sufferers from tliis disease m/k normal middle 
cars and mastoid antrums that it refuses to allow the mastoids of infants 
with acute intestinal intoxication to be operated on unless they ejhibit 
true clinical mastoiditis. Furthermore, it is stated that “Evidence is 
being accumulated to show that the disease (acute intestinal intoxi- 
cation — Ed.) is of intestinal origin.” 


RADIOLOGY 


UNDER THE CHARGE OF 

ALBERT MILLER, M.D., 

AND 

CHARLES G. SUTHERLAND, M.D., 

CONSULTING FHYSICIANS, SECTION OF ROENTGENOLOGY, MAYO CLINIC, 
JlOCHBSTEn, .MINN. 


Electrosurgical Destruction of Eecurrent Lymphoid Tissue After 
Tonsillectomy.— Hollender (/Irc/i. F/fys. Thcr., RoenUjen Ray, Radhtm, 
1930, 11, GOO) points out that incomplete tonsillectomies are constantly 
being perfornifd. Piecas of tonsillar tissue are found in the fossa;. 
The patients are usually victims of certain systemic infections, such as 
rheumatism, cardiac disease and nephritis. Repeated e.xacerbations of 
sore throat and tonsillitis are also common. Secondary removal by 
the dissection mctliod is successful and finally leaves clean fossa; in a 
certain number of cases. In an ecpial number a further recurrence is 
observed. In this latter class surgery cannot again be entertained, 
and the author regards surgical diathermy as the ideal procedure. 
F.lcctrodesiccation or electrocoagulation may be employed. If a large 
amount of tissue is to be destroyed electrocoagulation is preferable. 
For small masses of lymphoid tissue, clectrodcsiccation is the method 
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of choice. _ Gradual disappearance of the lymphoid mass can be observed 
at successive examinations. Too much tissue should not be destroyed 
at a single treatment, as the method calls for gradual destruction with- 
out severe reactions or discomfort. 


The Value of the Roentgen Ray Examination in Pulmonary Tuber- 
culosis. — Next to the demonstration of tubercle bacilli in the sputum, 
characteristic Roentgen ray findings are the most positive evidence of 
pulmonary tuberculosis, according to Rigler {Minnesota Medicine, 
1930, 13, 25). A negative Roentgen ray examination is the best evi- 
dence against pulmonary tuberculosis that can be obtained. When 
symptoms of tuberculosis are present the Roentgen ray examination is 
almost always positive. Every patient with symptoms suggestive of 
pulmonary tuberculosis should have an adequate Roentgen ray exami- 
nation, regardless of a negative physical examination. The Roentgen 
ray findings frequentl^'^ do not indicate whether the tuberculous lesion 
is active; this may better be determined by the clinical signs. The 
roentgen examination gives an accurate picture of the extent and type 
of tuberculosis present. It is an invaluable aid in determining the type 
of therapy to be used, the effects of therapj’- and the course of the disease. 
Fluoroscopy is of little value in the diagnosis of early cases, and stereo- 
scopic films are imperative. 


Intravenous Urography and Uroselectan.— Six cases in which intra- 
venous urography was employed are described by Lewis, Carroll and 
ScHATTYN (Radiologic Review, 1930, 52, 337). The authors consider 
the method well adapted to patients so weak that they cannot bear 
instrumental ureteropyelography, and to those in which cystoscopy 
is impracticable for any reason. It is improbable that cystoscopic 
urography will ever be supplanted entirely by the intravenous. The 
writers have already met with cases in which they would have l)een 
misled completely if they had relied on uroselectan; on the other hand, 
the intravenous method has rcA'^ealed important conditions that prob- 
ably would have been overlooked by tlie retrograde method. It is 
therefore obvious that each has its sphere of usefulness and advantage. 
Observation of a considerable number of films indicates that the cj''sto- 
scopic negatives are usually much clearer and more distinct than those 
made by the intravenous method. Their evidence is on the positive 
side while much of the intravenous evidence is on the negati^•e side, 
wliich is by no means as direct and forceful as the positiA'e. 


Deep Roentgen Ray Therapy of Mammary Carcinoma— Five-year 
Results. — From their study of 175 cases Evans and Leuceuti.a (Am. J . 
Roent. and Rad., Thcrap., 1930, 24, 673) conclude that Roentgen therapy 
is of considerable aid as an auxiliary to surgical procedures in the treat- 
ment of operable mammary carcinoma. In the cases without glandular 
involvement the addition of irradiation does not seem to increase 
noticeably the five-year results above those of surgery alone, assuming 
tliat all diseased tissue is removed. But in the carcinomas that have 
spread to the axillary or high thoracic lymph nodes, the five-year 
results are almost doubled. The best method of procedure is a combina- 
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tion of radical surgery with a thorough systematic irradiation of the 
entire anterior thorax, axilla and neck on the diseased side. In the 
inoperable or recurrent carcinomas, Roentgen therapy produces pro- 
longation of life if the lesion is localized to the adjacent lymph nodes 
or anterior thorax, and alleviates the symptoms if the carcinoma is 
already generalized. 


The Effect of Roentgen Rays on the Thyroid and Parathyroid Glands. 
— From their experimental studies Walters, Anson and Ivy (Radiol., 
1931, 16, 52) conclude that the histology of the normal thyroid of the 
dog is not materially altered by a Roentgen ray dosage Imown to be 
of value in certain cases of hyperthjToidism. The tendency of the 
effect was in the direction of hyperplasia. The treatment caused a 
definite hyperplasia of the parathyroids. A gradual slight decrease in 
blood calcium occurred in spite of the parathyroid hyperplasia. It is 
pointed out that these results do not necessarily apply to the hyper- 
plastic thjToid of Graves’ disease. 


Deep Roentgen Ray Treatment of Chronic Gonorrheal Infection in 
the Female. — Si.x cases of gonorrheal infection of the vagina, urethra 
and cervix were subjected to deep Roentgen ray therapy by Henry 
(Radiol., 1931, 16, 47). The results in all cases were practically tlie 
same. The erosions disappeared from the cervix, the discharge became 
very thin, and the general health improved. Smears taken over a 
period of four months after treatment failed to reveal -the presence of 
gonococci in 5 of the 6 patients. One patient menstruated three weeks 
after treatment; 2 after six months; 1 after seven months; and 2 after 
one year. One patient became pregnant three months after treatment. 
The infections in the 6 cases had existed for two to nine years. 


Roentgenologic Appearance of Interlobar and Mediastinal Encap- 
sulated Effusion in the Thorax. — Freedman (Radiol., 1931, 16, 41) 
states that interlobar effusions are characterized roentgenologically by 
sharply defined band or wedge-shaped or circular shadows in the region 
of the interlobar septa. They require to be distinguished from lobar and 
marginal pneumonia, caseous consolidations and bronchial carcinomas. 
Mediastinal pleural effusions are represented by band-, wedge-shaped 
or triangular shadows parallel to the vertebral column or to the cardiac 
silhouette. They are imitated more or less by pericardial effusions, 
para%'ertebral abscesses, aortic aneurysms mediastinal tumors and 
areas of bronchiectatic consolidation. 


Blood Changes in the Leukemias and the Lymphomata and Their 
Bearing on Roentgen Therapy.— Roentgen irradiation, according to 
Isaacs (Am. J. Rocni. ancLRad. Thcrap., 1930, 24, 648) stimulates primi- 
tive myeloblasts and lymphoblasts to rapid reproduction. Alyclocytcs 
and small lymphocytes' are stimulated to finish their life Iiistory and they 
then die or are excreted. The matured cells arc excreted into the gas- 
trointestinal tract— polymorphonuclear cells into the moiith, lympho- 
cytes into the intestines. Very rapid excretion inay result in a decrease 
o'f the number of cells in the peripheral circulation (leukopenia) giving 
the false impression of an aplastic bone marrow. 
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NEUEOLOGY AND PSYCHIATRY 


UNDER THE CHARGE OF 

FRANKLIN G. EBAUGH, M.D., 
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AND 

GEORGE JOHNSON, M.D., 
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A Brief Resume of the Types of Insanity Commonly Met With in 
India, With a Full Description of “Indian Hemp Insanity” Peculiar to 
the Country.— Edulji Dhunjibhoy and Bomb (J. Ment. Sci., 1930, 76, 
254) lists the types of insanity’- in the order of their frequency as met 
with in a mental hospital in India. The order as given is: Manic- 
depressive psychosis; dementia prsecox; toxic psychoses (a) hemp, {h) 
alcohol, (c) secondary to starvation and phj'^sical exhaustion, (d) infec- 
tion, pregnancy and the puerperium; mental defectives; epilepsy; 
paraphrenia and paranoia; primary and secondary dementia; senile, 
traumatic and arteriopathic psychoses; encephalitis lethargica; general 
paralysis; psychoneuroses. The author comments upon the rarity of 
general paresis and states that he has never seen a case in an Indian 
who had never been abroad, but has seen 2 cases in those who had 
traveled. The description of “Indian Hemp Insanity” follows. He 
describes two types — acute mania and chronic mania, together wifh a 
secondary dementia. The primary symptomatology in acute mania 
is an intense excitement accompanied by visual and auditory hallucina- 
tions usually referring to beautiful women who talk and copulate with 
the patient. The attack is of shorter duration and relapses are infre- 
quent if the drug is stopped at once and recovery is the rule. Complete 
amnesia for all events is found on recovery. There is a characteristic 
dare-devil demeanor with an irresistible impulse to wilful damage. 
There is a history of the drug habit, and absence of a psychopathic or 
neuropathic historJ^ In addition, a peculiar eye condition is seen in 
which there is a conjunctival congestion of the horizontal vessels of 
both eyes. In the chronic mania the symptoms are less severe but there 
is a general expansiAuty. Complete loss of speech, lasting for_ a pro- 
longed period after recovery, is sometimes seen, and one case is cited 
in which speech Yvas lost for eight years. In the more chronic forms the 
acute congestion of the eye Y'^essels is replaced by a well-marked line 
of blood pigments in the same situation. The prognosis is Y^ery hopeful. 
In tlie acute cases 90 per cent recover while in the chronic cases about 
40 per cent recover. Postmortem examination revealed no gross abnor- 
malities. Treatment is complete remoY^al of the drug as no AvithdraAval 
symptoms are manifested. ■ 

Hypophrenia as a Symptom of Juvenile Paresis. Potter (T/ic 
Psxjchiat. Quarterly, 1931, 5, 1) presents 11 cases of juvenile paresis 
AAdierein he demonstrates the importance of syphilis as one of tlie etio- 
logic factors in psA'chiatric problems in children especially among 
the mentally defective class. He states that there is a generally pre- 
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valent opinion among physicians in charge of institutions for care and 
treatment of the mental defective that syphilis has little, if any, causal 
relation in mental deficiency. The reason for this opinion, he explains, 
is that there has been too much dependence placed upon statistics and 
not enough attention given to detailed clinical examination and inter- 
pretation of facts. The cases in his series are presented hrieHy from a 
clinical point of view and leave no doubt concerning their diagnosis. 
Each exhibits the presence of parental syphilis, the presence of the 
characteristics of retardation, a lorv intelligence quotient, positive 
physical findings and significant serological studies. From this material 
he draws the conclusions that: (a) direct infection of the central 
nervous system (neurosyphilis) in cases of congenital syphilis occurs 
with such sufficient frequency that it is not to be regarded as a rare or 
uncommon phenomena; (h) congenital cerebral syplulis always results 
in mental pathology; (c) the mental pathology of cerebral sj'philis may 
be expressed by various gradations of hypophrenia usually accompanied 
by emotional instability witliout any outstanding psychotic manifes- 
tations; (d) the organic neurologic symptoms of congenital neurosyphilis 
may be expressed by either a well-defined hemiplegia on the one hand 
or merely exaggerated patellar reflexes and sluggish pupils on the 
other; (e) the serologic findings in the blood and spinal fluid depend 
on the relative activity of the syphilitic process—that in some cases 
both the blood and spinal fluid Wassermann is strongly positive with 
lymphocytosis, albumin and a paretic or luetic type of gold chlorid 
curve in the spinal fluid, while the other extreme may be found in other 
cases in which the only positive serology is manifested by a weakly 
positive paretic or luetic gold chlorid curve in the spinal fluid; (/) a 
history of parental syphilis is always present and the characteristic 
history of miscarriages, still births and other evidence of congenital 
syphilis is commonly obtained with reference to the siblings of the 
patient; ((/) when the central nervoxis system is invaded by tJie syphilitic 
infection in early childhood, infancy or even in vicro, the mental symp- 
tomatology is confined almost exclusively to the field of intelligence 
even when the involvement is of ti parenchymatous type. 
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The Pituitary Factor in Arteriosclerosis. Its Experimental Produc- 
tion in Rabbits.— Several workers had ])reviously produced arterio- 
sclerosis in rabbit.s, bv feeding diets high in fat or lipoid sui)stance.s 
it had also been noticed that a marked hypcrpla.sia of the suprarenal 
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cortex with a lipoid storage took place in arteriosclerosis, hj’^pertension 
and nephritis. Thus the importance of suprarenal cortex and cholesterol 
metabolism was suggested. Moehling and Osius (Aim. hit. Med., 
1930, 4, 578) knowing the close relationship between the pituitary 
gland and fat and earbohydrate metabolism, suggested that the pitui- 
tary secretion was a factor in arteriosclerosis. The authors desired 
to show the correlation between the pituitary and suprarenal glands 
in the production of arteriosclerosis. A series of four groups of healthy 
rabbits were used. The first group was used as a control, and fed on a 
normal laboratory diet. The second group was fed on a high cholesterol 
diet. The third group was fed on the same high cholesterol diet plus 
the addition of a daily injection of 1 cc. of pituitrin (posterior lobe 
extract). The fourth group was fed on a normal laboratory diet plus 
the addition of daily injection of 1 cc. of pituitrin. The animals were 
kept on such a routine for one hundred daj^s and then autopsied. The 
authors were able to demonstrate that with the injection of posterior 
lobe extract alone, even without the influence of diet that a marked 
suprarenal cortex hypertrophy took place which they believe is an 
important link in the production of arteriosclerosis. The authors 
also shoAved that marked atheromatous plaques could be produced in 
the rabbit’s aorta, within a period of one hundred days by feeding a 
diet high in cholesterol along with a daily injection of posterior lobe 
pituitary extract, 


Etiology of Disseminated Sclerosis. — Ever since Charcot described 
disseminated sclerosis as a distinct morbid entity, numerous attempts 
have been made to discoA^er a specific etiologic agent. Spirochetes 
Avere at one time considered as possibly responsible but the eA'idence 
failed to support this AueAV. Focal infections in tonsils (Woodbury, 
1919) and about the teeth (Dor. 1924) haA’e been thought to be re.spon- 
sible but this factor has not been accepted as of prime importance. A 
specific neurotropic virus has been adA'-anced by many as possibly the 
type of agent active in this disease. Tlie recent report of Chev.assut 
(Lancet, 1930, i, 552) aroused considei-able interest because of her claim 
that she had not only discoA^ered the specific Aurus but liad succeeded 
in obtaining cultures of it. She described the morphologic and bio- 
logic characteristics of the “virus” and vaccines AA^ere prepared which 
Purves-Steavart (Lancet, 1930, i, 560) used as a specific treatment in 
his patients Avith disseminated sclerosis. In temporary conjunction 
Avith Hicks and Hocking (Lancet, 1930, i, 612) certain studies Avere 
made of pathologic and biochemical changes produced by this “ A'irus ” 
Avhich did not lead to any definite or A'^ery helpful conclusions. (The 
Abstractor had the opportunity to Ausit the laboratories of Westmin.stcr 
Hospital Avhere this Avmrk had been carried out and after investigating 
the subject for about four Aveeks and consulting Avhh many of the leading 
medical research AA'orkers in London his conclusions Avere: there is no 
proof that the causatwe agent has been discoA^ered; the controls used 
Avere inadequate; many attempts to confirm ChcA-assut s results have 
failed and the eAudence of a curath-e A'aluc of thc_ vaccines is quite 
incomplete. The characteristic tendency of disseminated sclerosis to 
undergo spontaneous remissions, sometimes of A'cry long duration. 
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makes it particularly difficult to evaluate any method of treatment. 
In this particular method involving as it does the intravenous or intra- 
thecal administration of a “specific vaccine” which from the nature of 
the materials used cannot exclude the element of shock, will demand 
the most rigid statistical study because on the clinical results obtained 
rests the burden of proof that a virus has been discovered! This is true 
even if the various phases of the study of “cultures” could be repeated 
by others, or clean-cut evidence wmre available that the phenomena 
described are to be obtained exclusively with the cerebrospinal fluid 
from patients with disseminated sclerosis.) At a meeting of the Royal 
Society of Medicine Carsiichael (Brit. Med. J., 1931, i, 97) opened a 
discussion on the above subject, which at least indicated that much 
more must be done before the work of Chevassut and her associates can 
be accepted as reliable evidence that the agent of disseminated sclerosis 
has been discovered. 


Studies of Skin Reactions in Hypersensitiveness.— In attempting to 
differentiate between the types of anaphylactic and tuberculin reactions 
Dienes (Proc. Soc. Exper. Biol, and Med., 1930, 28, 72) has studied the 
histologic changes especially during the first hours after the injection 
of antigen and found marked differences. The anaphylactic type of 
reaction with a quickly developing and transient wheal is followed, 
after the development of edema and the vascular changes, by a more 
or less intense accumulation of leukocytes winch is sometimes well- 
developed one to two hours after the injection. An accumulation of 
mononuclear cells (more intense in tuberculous animals) comes after 
the macroscopic reaction has subsided. The tuberculin reaction is 
different. If it is slight there occurs a strong accumulation of mono- 
nuclear cells around the bloodvessels, often before any macroscopic 
sign of the reaction. After twenty-four hours, even in very slight reac- 
tions, the whole reacting area is markedly infiltrated with mononuclear 
cells and more or less polymorphonuclear leukocytes in the center, 
depending upon whether the reaction is strong or weak, but always 
associated with the mononuclear cell infiltration. Even in reactions 
with central necrosis the early stages are as described and the leuko- 
cytic reaction follows tissue injury. Tuberculous guinea-pigs sometimes 
give this type of reaction even after normal saline. It is in the order 
and degree of these cellular reactions that the differences in the two 
types of reactions are to be found. In a second report (Samp, p. 75) 
the author studied the sequence of events in tuberculous guinea-pigs 
in which egg white was introduced into the tuberculous lesions. He 
found the immunization process was more rapid and often there devel- 
oped a strong tuberculin type of skin sensitiveness to egg white never 
seen in normal animals. This sUige is followed by the other manifesta- 
tions of sensitiveness, viz.; acute anaphylaxis, anaphylactic type of 
skin reaction, the protracted anaphylactic shock and the appearance 
of antibodies in the serum. Tlic.se results suggested that in normal 
animals a phase corresponding to the tuberculin scnsitivenc.ss might 
occur and may have been overlooked. In support of this ho found five 
to .seven davs' after treatment that the slight skin reactions were sug- 
ge.stive of very slight tuberculin reactions in that they often arc delayed 
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and persist for forty-eight hours. Carefully timed preparations of these 
reacting areas gave the evidence of a mononuclear cell response at the 
site of injection and a relatively slight influence on the circulation. The 
author concludes that the tuberculin type of skin sensitiveness is prob- 
ably an exaggerated development of this first phase of the immuniza- 
tion process and is therefore of great interest in the stud^^ of immunit\^ 
in infectious diseases. 
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Psittacosis: Epidemiologic Considerations With Reference to the 
1929-1930 Outbreak in the United States.— Armstrong (Public Health 
Reports, 1930, 45, 2013) notes briefly the earlier occurrence of psit- 
tacosis in tlie United States and gives the outstanding features of 
the 1929-1930 epidemic in considerable detail. There were recorded 
74 foci of infection with a total of 169 cases, with 33 fatalities; these 
were distributed among 15 states and the District of Columbia, but 
they do not include laboratory infections. It is insisted that psittacosis 
is a clinical entity, and one not readily confused with ordinary pneu- 
monia, and that birds are etiologically related to its occurrence in man. 
Parrots occasioned by far the larger number of cases, with parrakeets, 
“love birds,” and canaries contributing a few cases each. It is stated 
that many thousands of birds are imported annually and that they 
come from many tropical and subtropical countries. The infectiousness 
of the disease from birds to man is very high but from man to man almost 
nil. The incubation period is ordinarily ten daj'S, but varies from sLx 
to fifteen days. The disease is more prevalent among women than 
among men, doubtless due to better opportunities for contact. The 
clinical symptoms are described as follows: 

The disease ma^’’ begin suddenly with chilb" sensations, fever and 
headache, or these may appear after a few days during which the 
patient has not felt exactly well. The fever when first recorded is 
usually 100° to 102° F. and tends with irregular remissions to rise to 
a height of 103° to 105° during tlie second week. The pulse is likely 
to be slow, considering the temperature. Nosebleed is not uncom- 
mon. Focal lung lesions with physical signs may be present at the 
first examination or appear after three or four days. There is Tisually 
but little cough or expectoration early, but these may develop later. 
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The cough is usually nonproductive. Chest pains raa\- be present. 
The tongue, as a rule, presents a heavy vliite to brownish coat, with 
red edges, but may be cracked anri dry. The appetite is lost and con- 
stipation is the rule. Abdominal distention is troublesome in many 
cases. Albuminuria is a very constant accompaniment after the disease 
is established, and retention may be present. “Rose spots” have been 
occasionally reported. 

The blood count is usually normal or slightly above normal during 
the first few days, but a leukopenia is the rule later on. In one case 
the count was as low as 600 cells on the tiventieth day of illness, but 
counts from 3000 to 5000 are more common. Delirium is common 
when the temperature is high; stupor may be present. Dreams are 
likely to disturb the sleep, and insomnia may be troublesome. The 
fever may terminate after about eight days or continue for three weeks 
or more. The following table shows the relative frequency of occur- 
rence of the more common symptoms as reported for the 169 cases; 


Most Fbequektly Recorded Symptoms ik 1G9 Cases. 



Xumber of 

Number of 



cases in 

cases in 



wUicli 

which 


SjTnptom. 

present. 

absent. 

Unknown. 

Headache 

. . 112 

13 

44 

Malaise 

. . 107 

14 

4S 

Coueh 

. . 105 

23 

40 

Chills 

. . 98 

25 

40 

Pains other than head 

95 

28 

40 

Anorexia 

. . 92 

24 

53 

Constipation 

. . ST 

30 

40 

Coated tongue .... 

. . 85 

20 

r>4 

Delirium or stupor 

. . 48 

09 

52 

Nosebleed 

. . 25 

90 

48 

Diarrhea 

. . 13 

110 

40 


Relapses. Relapses are not uncommon. Three of the 11 Hygienic 
Laboratory cases suffered relapses during the first three weeks follow- 
ing the return of the temperature to normal. The relapses began with 
symptoms similar to the original onset but ran milder courses, the 
temperature rising to 100° to 102° F. and then gradually falling in a 
few days. A relapse occurred in another case in I\ashington after 
three Avecks of normal temperature. These four relapses occurred 
among some 13 cases treated with convalescent serum, and one wonders 
if this form of treatment predisposes to relapse. 

Complications. Phlebitis is the mo.st common complication. The 
death rate is about 24 per cent in persons over thirty, Init no deatli 
occurred below that age. 


Antirabic Vaccine Paralysis.— iMcCov (Pub. llcallh Rep., 10.30, 45, 
ISSS) gives the following as the chief theories as to the cause of this 
condition; (n) That it is due to anaphylaxis resulting from tiic injec- 
tion of foreign animal tissue (rabi)it’s cord); (5) that it is due to a 
“toxin” elaborated i>y the specific organism of rabies; (c) that it 
is due to rabies resultinc from .‘Street virus received at the time tlie 
bite was inflicted; fd) that it is due to r.i!>ies resulting from fixed- 
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virus infection; (c) that it is due to infection with extraneous organ- 
isms introduced with the virus during treatment; (/) that it is due 
to hysteria and other neurops\mhologic disorders. Perhaps at the 
present tiine one would like to add the suggestion that the anti- 
rabie A'accines may aetivate a virus Ijdng dormant in the body or 
may serve to enhance susceptibility to an ordinarily nonpathogenic 
virus. Another thought that Avill occur to one familiar with the 
frequency of pathologic processes in the central nervous sj^stem of 
rabbits is the possibility of the occasional susceptibility of man for a 
virus normally, or perhaps we had better say, commonly, found in 
rabbits. There were S cases of paralysis among about 25,000 treat- 
ments, but no evidence to incriminate any special form of treatment. 


A Study of Ventilation and Respiratory Illness in Syracuse Schools : 
With an Analysis of Factors Affecting Criteria Used.— The New York 
State Commission on Ventilation, in its 1923 report, presented data 
which suggested that the system of fan ventilation commonly installed 
in American schools is not only unnecessary but undesirable. The 
work of the Commission appeared to indicate that respiratory disease 
among pupils is actually moi’e prevalent in fan -ventilated schools than 
in schools provided with a simpler and more economic system of window 
supply and gravity exhaust. So far as the main issue is concerned, 
observations of a similar trend have been made by three independent 
observers: Greenburg, at New Haven, Conn., Childs, at Cleveland, 
Ohio, .and Shaughnessy, at Chicago. Recently the Commission has 
devoted itself to the study of certain other types of ventilation and of 
certain modifications of fan ventilation (Am. J. Hyg., 1930, 12, 196). 
Conditions have been observed in three furnace-gravity schools, one 
fan-gravity school and two fan-fan schools for 3 years, and in one other 
fan-gra^dty school, two other fan-fan schools and two window-fan 
schools for 2 years and in two other fan-gravity schools for 1 year. 
In this study of Syracuse schools a group of oldfashioned schools 
^•entilated by furnace inlets and gra\'ity e.xliaust ducts shows in each 
of 3 years lower absence rates due to respiratory disease than did 
groups of more modern schools ventilated by either plenum or exhaust 
fans. On analysis, it appears that the bhserved differences were due 
in part to the fact that the furnacc-gravit.^' schools were situated in 
districts largely inhabited by a foreign-born population. If, however, 
allowance be made for this factor, these schools still show an apparently 
lower respiratory disease absence rate than that of the mechanically 
ventilated schools. However, the authors are not disposed to stress 
the better record of these schools. It is evident that the compai'ison 
of different schools is open to serious errors anrl one can rarely he certain 
that all such errors have been eliminated. 


Rate of Air Flow and Room Temperature in Relation to the Health 
of School Children.— The results of this study by the New York Com- 
mission (Am. J. Tlyg., 1930, 12, 215) are largely negative ones: but k is 
believed that they are of value as a contribution to the technique 
involved in such investigations. They appear to indicate that re.spi- 
ratory illness absenteeism and even data in regarfl to respiratory illness 
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according to Burn and Marks, normal rabbits show an increase in 
response to insulin after thyroidectomy of 6 and possibly 9 times, and 
so far as our experiments have progressed Burn and Marks' figures 
have not been exceeded in the normal rabbit. The thyroid, therefore, 
seems to be one factor in this phenomenon of spontaneous insulin 
resistance, and these results tend to support the view that the thyroid 
influences the sensitiveness of the response of the sympathetic nervous 
system. 

However, these resistant rabbits after thywoidectomy still did not 
respond to the very' small doses of insulin to which a normal rabbit 
responds after thyuoidectomy, so that there must be otlier factors than 
the thyroid concerned in this insulin resistance. 


Carotid Sinus Reflexes and Respiration.— Carl F. Schjiidt (from 
the Laboratory' of Pharmacology', University' of Pennsylvania). Per- 
fusion of the carotid sinuses of 15 dogs with Ringer’s fluid, or -with 
blood taken from and returned to a donor dog, has regularly shown 
respiratory depression or apnea on raising sinus pressure, stimulation 
sometimes very marked, on lowering it, the effect intensified by section 
of tlie vagodepressor nerves, entirely' abolished by' denervation of the 
sinuses. Similar results were obtained in 2 cats, but in a rabbit there 
were no respiratory effects, though circulation was very' markedly 
influenced. This confirms Heymans' observations (J. Physiol., 1930, 
79, 254; Arch, internai. de pharm. ct dc thcrap., 1930, 39, 400), that 
reflexes from tlie carotid sinuses can affect respiration profoundly. 
Hey'mans’ conclusion, that respiratory responses to changes in blood 
pressure are wholly' due to carotid sinus and aortic reflexes, has been 
shown to be too ^weeping by' four sorts of experiments: (1) Adrenalin 
causes apnea in dogs, cats and rabbits whose vagodepressor or depressor 
nerves are cut and whose carotid sinuses are completely denervated, 
and acetyl cholin and nitroglycerin cause marked respiratory stimula- 
tion in tlie same animals; in perfusion experiments (dogs) adrenalin 
injected intravenously is more depressant to respiration when carotid 
sinus pressure is low than when it is high. (2) Apnea is produced in 
the dog and cat when occluded vertebral and carotid arteries are 
released, and tlie effect is exactly' tlie same xvliether the occlusion is 
made proximal to the carotid sinuses (common carotids) or distal to 
them (external and internal carotids), or whether the sinus nerves are 
intact or cut; COj inhalation reduces somewhat tlie apnea consequent 
upon release of the vessels after carotid sinus denerx'ation, but the 
apnea is by no means prevented thereby*, showing that it is not due to 
loss of €0*2 during tlie occlusion. (3) Abrupt increase in intracranial 
(cistenia magna) pressure in the dog to a level equal to or exceeding 
arterial blood pressure causes hyperpnea and apnea occurs when intra- 
cranial pressure is abruptly lowered; smaller rises in intracranial pres- 
sure, to half arterial pressure or even less, cause definite respiratory 
stimulation. (4) When the brain of the rabbit is perfused by way of 
the internal carotids with the animal's own blood, by means of a pump, 
respiration is markedly stimulated by rerluction and markedly depressed 
bv increase in ]Uimp output, though the carotid sinus nerves are excised 
and tlie deprt-ssor nerves are cut. There may be other rcfleAc.s from 
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cerebral vessels or meninges, but tliese effects are certainly- not depen- 
dent wholly upon aortic depressor or carotid sinus reflexes (Hejunans) ; 
apnea is produced by release of occluded carotid and vertebral arteries 
in decerebrated dogs and cats after sinus denervation, so that the 
reflexes, if they exist, must arise in the brain stem. Change in blood 
supply of the center seems the more probable explanation. 

He^'-mans {Arch. ini. de pharvi. ct de therap., 1930, 39, 400) found the 
respiratory effects of changes in blood-gas tension to depend largely 
upon carotid sinus reflexes in dogs. In 5 crossed-circulation experi- 
ments on dogs-no evidence of such dependence could he obtained, though 
sensitivity to pressure changes was established in all. Heymans’ posi- 
tive results could be duplicated in dogs only if blood from the donor was 
allowed to enter the cerebral circulation of the recipient (3 experiments) 
and occlusion of tlie vascular communication abolished the “reflex” 
effect. In two similar experiments on cats, however, there were 
marked reflex effects like those described by Heymans in dogs. 

It seems necessary to conclude that in the respiratory effects of 
changes in blood pressure both reflex and central blood flow influences 
are concerned, and the problem becomes one of quantitative evaluation 
of the two. Carotid sinus reflexes to respiration are aroused (in crossed- 
circulation experiments) by changes in pressure amounting to about 
10 per cent; when the pressure change is maintained respiration gradu- 
ally escapes from the reflex influence, and the response depends upon 
change in pressure rather than upon any given pressure level . Attempts 
at evaluating the blood flow factor have been made upon 7 dogs, 
measuring cerebral venous outflow from the torcular herophili; the 
results so far have been obscured by unaccountable spontaneous 
changes in cerebral venous pressure and outflow. Evidence now at 
hand suggests that the aortic depressor and carotid sinus nerves may 
be extrinsic afferents to a cerebral vasomotor nervous mechanism, and 
that their function is to antagonize the tone of bloodvessels supplying 
vegetative areas of the brain, the effective stimulus being pressure in 
aorta and carotid sinus. This possibility is under investigation. 


Observations on Living Lymphatic Capillaries in the Rabbit. — 
E. R. and E. L. Clark (illustrated in part by motion pictures taken b^' 
E. A. Swenson and E. R. Clark) (from the Department of Anatomy, 
University of Pennsylvania). In the new tissue which invades the 
space left in the modified type of transparent ehamber introduced into 
the rabbit’s ear (A?iaL Rec., 1930, vol. 47) new lymphatie capillaries 
have been observed and their mode of growth, morphologic charac- 
teristics and some of their physiologic properties have been studied 
microscopically with daily photographic and camera lucida records over 
periods of weeks and months. So far as known tliis is the first time 
in which it has been possible to observe the finer microscopic details 
of lymphatic capillaries in the living mammal. 

Studies to date have revealed the following facts: 

1. Lymphatic vessels grow by endothelial sprouting. Pushing out 
of ])rotoplasmic tips from preexisting lymphatic endothelium has been 
observed repeatedly with the oil-immersion lens. IMitotic division of 
the endothelial nuclei of the tissues of lymphatic capillaries has been 
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observed and the times of the different phases recorded. Following 
the division the daughter nuclei always remained attached to the vessel 
wall. 

2. The invasion of a new area by Ij-mphatic capillaries is subsequent 
to that of fibroblasts and new bloodvessels by daj's or weeks. In cases 
in which they followed closely behind bloodvessels they were found to 
grow between the vessels and to form a loosely anastomosing plexus 
completely independent of the bloodvessel network. In cases where 
their invasion of the observation area w^as delayed the lymphatics 
grew in a loose space, just adjacent to arteriole or venule. In either 
case the number of new l5Tnphatic sprouts was much less than that of 
the new blood capillaries. 

3. Ljunphatic capillaries are nonnally closed at the tip. However, 
following injury openings have been produced in the walls of certain 
vessels which persisted for as long as a week; through these the passage 
back and forth of hundreds of erythrocytes to and from the space 
beyond the growing zone of vessels was observed. In every case such 
artificial openings eventually closed. 

4. Movement of Ijunph in the newlj' formed lymphatic vessels is 
very sluggish — frequently the same leukocytes or erythrocytes remained 
in a capillary for several days. Erythrocytes and poli'morphonuclear 
leukocytes showed degenerative changes inside the lumen of the lymph- 
atic capillaries within two to five days. 

5. In inflammator.y conditions the Ijunphatics were observed to show 
dilatation accompanied by stasis. 

The back-and-fortli movements of blood cells inside the lymphatic 
capillaries, togetlier with circulatory changes in neighboring blood- 
vessels were shown in motion pictures. 

In addition, motion pictures were shown of active conti-actions of 
arteriovenous anastomoses present in two of the transparent chambers 
in which the earl.y formation of bloodvessels and their subsequent 
changes had been followed over a period of 10 months. 
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PRESENT STATUS OF THE CLASSIFICATION, PATHOLOGY 
AND ETIOLOGY OF CHRONIC RHEUMATIC DISEASE. 

Joseph L. Miller, M.D., 

CHICAGO, ILI,. 

Onis of the outstanding problems in chronic arthritis is uniformity 
of classification. Much of the literature on this subject is unin- 
telligible on account of the failure to specify the particular type of 
disease under discussion. Very frequently no attempt is made to 
differentiate the two types. Even when such a distinction is made, 
the terms may be confusing. 

Classification. — Both from a pathologic and clinical standpoint, 
two fairly easily distinguishable types can be recognized. These 
two types are probably etiologically different and not unlikely 
require different therapy. At the recent congress at Liege it was 
decided that at least for statistical purposes a uniform nomenclature 
should be adopted for English, German and French vTiters. In 
English the two terms recommended were rheumatoid arthritis 
(infective periarthritis) and osteoarthritis. Some of the terms 
which in the past have been used synonymously with rheumatoid 
arthritis are: atrophic arthritis, chronic infective arthritis and 
arthritis deformans. Hj’pertrophic arthritis is sjmonymous with 
osteoarthritis. ■ The pathologic studies of Nichols and Richardson^ 
led them to use the pathologic descriptive term, “proliferative 
arthritis,” corresponding to the clinical rheumatoid arthritis, and 
“degenerative arthritis,” corresponding to the clinical osteoarthritis. 
Their studies gave us for the first time a clear pathologic picture 
of the two types. 
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The not infrequent presence of mixed forms, tliat is, rheumatoid 
arthritis and osteoarthritis, in the same patient has given rise to 
considerable confusion. In this presentation an attempt will be 
made to clarify this point. If we include mixed forms in our 
classification at least 95 per cent of cases can be properly assigned. 

Pathology of Eheumatoid Arthritis.— The outstanding contribution 
to the literature on joint pathology in chronic arthritis is the work 
of Nichols and Richardson. Recently their findings have largely 
been confirmed, with some additions, by Fisher.- From the stand- 
point of etiology they both emphasize the importance of studying 
the changes that occur very early in the disease, as the later changes 
may be due, in part, to trauma or unequal pressure on the joint 
cartilages following the initial lesion. The following description 
of pathologic changes is derived largely from these two sources. 

In the earliest stage there is a round-cell proliferation, beginning 
at the junction of the synovium with the articular cartilage. This 
cellular proliferation slowly spreads over the articular surface until 
the entire cartilage is covered by a highly vascular membrane 
resembling granulation tissue. This pannus invades the superficial 
layers of cartilage which it destroys. This granulative tissue is 
later replaced by connective and finally by fibrous tissue. The 
articular surface eventually is covered with a dense fibrous tissue. 
The synovial round-cell infiltration is not confined to the articular 
surfaces, but extends into the periarticular tissues, thus accounting 
for the spindle-shaped deformity. Fibrosis develops later and may 
become a contributing factor in ankylosis. 

Simultaneous with the synovial changes there is a marked round- 
cell infiltration and proliferation of the villi. The villous outgrowdh 
may extend to the center of the joint. The vessels in these villi 
later undergo an obliterative endarteritis, leading to necrosis and 
fibrosis. 

While the above inflammatory reactions are taking place, and 
sometimes subsequent to them, changes can be observed in the 
subarticular cancellous spaces. Connective-tissue cells appear in 
the narrow spaces associated with the development of new blood- 
vessels and eventually bone absorption, resulting in enlarged 
cancellous spaces. Later, the subarticular bone shows an increased 
density. Tlie deep layers of the joint cartilage, adjacent to the 
head of the bone, are attached from below, undergoing changes 
similar to those described in the superficial layers. The fibrous 
covering of the articular surface, therefore, is made up of two 
superimposed layers— one arising from the hyperplasia of synovium; 
the other from the subarticular bone. 

The above-described lesion does not usually involve all the 
cartilaginous surface equally; rather there is a tendency to a patchy 
disintegration. In some areas there may even be an attempt at 
proliferation of cartilage. In other areas the cartilage may be 
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destroj^ed before new fibrous tissue is found, and the bone thus 
exjiosed may lead to a bony ankylosis with the adjacent bone on the 
opposing joint surface. Fibrous ankylosis, however, is much more 
frequent. In case fibrous ankylosis has taken place, new cartilage 
and bone may be formed in the fibrous tissue, leading to the second 
type of ankylosis. By regular movement of the joint throughout 
the disease, fibrosis and bony ankylosis may be prevented. 

There is a secondary bone atrophy, as shown by the Roentgen 
rays, which at least in part is due to disuse and is most marked in 
those cases with ankylosis. 

The character of the joint changes speaks stronglj'- for an infecti^'e 
origin. This view receives further support by the finding of micro- 
organisms, in a limited number of patients, in the blood, joint fluid 
and adjacent lymph glands. Fisher^ claims that there is no essential 
difference in the gross or microscopic pathology of the joint in 
rheumatoid and gonorrheal arthritis. 

Pathology of Osteoarthritis.— The changes in the joint, as described 
by Nichols and Richardson and Fisher, are degenerative, not 
inflammatory. The earliest lesion found is fibrillation of the carti- 
lage. Normal cartilage on bending shows strife. Fibrous tissue 
develops in these strife, resulting in ridging of the cartilage followed 
by vertical cracking. These changes are most marked toward the 
center of the joint. This is possibly due to poor vascularity. 
Following the cracking, the cartilage degenerates, often giving an 
irregular pitted appearance. The bottom of the pit may show 
exposed bone. In addition, the joint surface may show rounded 
elevations due to proliferation of cartilage, and these areas may later 
ossify. The new bone formation usually begins long before the 
cartilage is destroyed. 

The peripheral cartilage may remain normal for years after the 
central portion has degenerated. Sooner or later, however, the 
marginal cartilage undergoes a hyperplasia, resulting in lipping. 
Fisher looks upon this as a compensatory reaction to increase the 
articular surface. Later, this marginal lip undergoes ossification, 
giving rise to the osteophytes which characterize this type of 
arthritis. The bone beneath the cartilage increases in density even 
before the degeneration of the cartilage. 

In contradistinction to the rheumatoid tjqje, changes in the 
s.ynovium develops onl.y after lipping has appeared and is limited to 
a proliferation of the villi. Existing villi hypertrophy and new ^’illi 
are formed. Chondromata maj'^ develop in the villi and later 
become detached, and in this manner loose bodies are formed. 
Their presence may account for the recurrent synoA'itis so frequently 
observed in patients with osteoarthritis. The villous proliferations 
differ from those observed in rheumatoid arthritis, not only in their 
later appearance, but also in the form of the villi— they are much 
shorter, do not extend over tlie entire joint surface and do not show 
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the same tendency to degeneration. The crunching sound elicited 
in the knees in osteoarthritis is due to rubbing together of these 
villous masses. 

Bony or fibrous ankylosis in osteoarthritis is practically unknown; 
interference with motion arises from interlocking of the osteophytes. 
Muscle atrophy when present is rarely marked, and consequently 
the deformities observed in rheumatoid arthritis are lacking. 

From a pathologic viewpoint it is apparent that chronic arthritis 
may be divided into two distinct types. Such difference in path- 
ology strongly suggests a difference in etiology. 

Etiology of Eheumatoid Arthritis.— -There is abundant clinical 
e\’idence that rheumatoid arthritis is infective in character. It 
appears with the most acute onset in children and is frequently 
referred to as Still’s disease. Fever, leukocj'tosis, inflammation of 
the joints, enlarged spleen and lymphatic glands is abundant evi- 
dence of its infective nature. The disease in adults is usually more 
insidious in its onset. It appears most frequently in a phalangeal 
articulation, and there may be only moderate evidence of infection. 
In the early stages there is always some evidence of inflammation. 
The course of the disease is usually one of remissions and exacerba- 
tions, with a tendency for the eAudence of infection to disappear, 
leaving, however,' the characteristic spindle-shaped deformity. In 
such a joint there may not be any evidence of infection. Not 
knowing the previous history, one might be led to conclude that 
the disease was not infectious. This, I believe, explains the position 
of some orthopedists, that this represents a distinct type to which 
they apply the term atrophic arthritis. In some cases, not neces- 
sarily of long standing, the active disease may entirely disappear, 
and not infrequently permanently, leaAung, however, a crippled 
patient with atrophied and distorted extremities. 

The rcsult.of blood, lymph gland and joint cultures during the 
stage of activity lends support to the infective view. Rosenow^ 
cultured the regional Ijunph glands in 54 patients. In 32 he recov- 
ered nonhemolytic streptococci. Billings, Coleman and Hibbs,'* 
made cultures of regional Ijunph nodes in 28 patients. Of these 
19 showed nonhemolytic streptococci, 1 showed a hemolji;ic strep- 
tococci and 1 a mixture of the two forms. They made joint cultures 
in 19 patients, 5 of whom showed nonhemolytic streptococci and 
1 a mixture of hemolytic and nonhemolytic streptococci. 

Richards^ made blood cultures from 104 patients with "chronic 
arthritis” and recovered Streptococcus viridans in 18. 

Cecil, Nicholls and Stainsby,® with care in the selection of cases, 
obtained positive streptococcus cultures from the blood in 61.5 per 
cent of patients. Of these streptococci 83.3 per cent he considered 
attenuated heraolj-tic streptococci, the remainder being viridans 
or indifferent strains. 

Forkner, Shands and Posten' secured positive joint cultures in 
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22 per cent of their cases. Positive cultures from the neighboring 
lymph nodes were obtained in 47 per cent. The microorganism in 
both joint and gland was a nonhemolytic streptococcus. 

Cecil, Nicholls and Stainsby® have obtained cultures of strepto- 
cocci from the joints in 33 out of 49 patients or in 67.3 per cent. 
Cultures obtained from both blood and joints were agglutinated in 
a very high titer by the patient^s blood. 

Other investigators, however, have found staphylococci and 
diphtheroids rather than streptococci. The predominance of strep- 
tococci in cultures speaks strongly for this being the most frequent 
causal agent. However, it speaks against a specific streptococcus 
as the etiologic agent. Whether rheumatoid arthritis is due to a 
speeific streptococcus, or whether different microorganisms are 
capable of producing these changes, is still an open question. 

Dawson, Olmstead and Boots® made agglutination tests with 
various strains of streptococci, using serum from patients with 
rheumatoid arthritis. They found that the serum agglutinated all 
strains of hemolytic streptococci in a very high titer. The agglu- 
tinating was just as marked with cultures from erysipelas, scarlet 
fever or rheumatic sore throat as with the special Streptococcus 
hemolyticus isolated by Cecil from rheumatoid arthritis. 

No attempt will be made to diseuss the possible allergic character 
of rheumatoid arthritis. If it can be demonstrated that a synovial 
proliferation may be a type of allergic reaction, then allergy must be 
considered as a possible etiologic factor. 

The focus from which the bacteria reach the blood stream and 
finally the articular surface is so highly speculative that discussion 
is futile. Some emphasize especially the digestive tract or urinary 
tract, others the teeth and tonsils and, finally, there are those who 
believe that acute nasopharyngeal or tracheal infections (rather 
than chronic foci) are responsible for the joint involvement. 

Patients with rheumatoid arthritis show marked evidence of 
vascular disturbance in the involved extremity. Pale and cold skin 
is apparently a constant accompaniment of this disease. The 
beneficial results of ganglionectomy described by Rowntree and 
Adson^® suggest that ischemia may be an important factor in 
preventing recovery. They claim that in the more aeute tjqies of 
rheumatoid arthritis evidence of inflammation readily subsides after 
the operation. Rowntree believes that ischemia may be an impor- 
tant etiologic factor. This is in accord with Llewellyn’s” observa- 
tions, that evidence of inadequate blood supply precedes the joint 
involvement. 

Etiology of Osteoarthritis.— The pathology of the joints, at least 
of the extremities, that has been studied and the clinical signs and 
symptoms indicate a noninfective etiology. Many theories have been 
advanced as to the etiologic agencies that might e.xplaiu degener- 
ation of cartilage, which is the outstanding pathologic finding. 
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Fisher claims “osteoarthritis is not a disease szii generis, but a 
physiological response to some form of irritation either mechanical 
or chemical.” He arrived at this conclusion after a careful study 
of the normal and pathologic physiology of the knee joint. He did 
some experimental work on rabbits by shaving off a thin layer of 
cartilage from the center to the periphery of the articular cartilage. 
Six weeks later the animals were killed. The central portion of 
this cartilage showed no tendency to regenerate; in fact, it was 
necrotic. The peripheral portion, however, showed marked regen- 
eration. He concludes that trauma, which will cause degeneration 
of the central cartilage, is followed by proliferation of the marginal 
cartilage. This difference in reaction he ascribes to the better 
vascularity of the peripheral portion. It is his opinion that damage 
or loss of the central cartilage gives rise to a sequence of events 
physiologic and compensatory in character which we recognize as 
osteoarthritis. 

Key'- has discussed the relation of traumatic or mechanical 
factors to experimental osteoarthritis. In addition to his own 
experimental work, he reviews the literature on this phase of the 
subject. The earliest experiments were performed by Axliausen, 
•who destroyed a portion of the knee cartilage in rabbits with iodin 
or ammonium hydroxid. When the animal was killed after a lapse 
of several weeks the pathologic changes in the joint resembled those 
found in osteoarthritis in man. Others have obtained similar 
results by impairing the blood supply to a portion of the cartilage 
or by traumatizing the joint. Key has produced osteoarthritis in 
rabbits by resecting a small piece of cartilage from the patella and 
at the same time causing unequal pressure or strain by giving the 
rabbit a knock knee. Pemberton'''’ refers to work done by one of 
his associates. A purse-string ligature was tied around the patella 
of a dog, which interfered with the blood supply. Later, osteophytes 
developed on the patella. These few references do not by any 
means exhaust the literature on this subject, but the results from 
various sources are in unison. 

Key has discussed trauma as an etiologic factor in osteoarthritis 
in man. He cites instances where acute trauma has been followed 
by osteoarthritis. Any disturbance of posture that leads to faulty 
weight bearing or strain may be a factor in the development of 
osteophytes. He gives as examples deformities of the feet, improper 
alignment of fractures, unreduced dislocations and various congeni- 
tal deformities. As illu.strations of acute trauma leading to osteo- 
arthritis, he mentions loose bodies or fractures into the joint. 
For many years Goldthwaite has emphasized posture as an etiologic 
factor in osteoarthritis. 

The Charcot joint is an osteoarthritis. Here hypcnnol)iHty and 
absence of the pain sense permit severe traumatisms and rc.sult in 
a very high-grade osteoarthritis. Ileiss,” made Koentgen ray exam- 
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inations of 159 Olympic athletes, at Amsterdam. In 23 he found 
periosteal thickening or osteophytes. In the football player the 
changes were found principally in the knee, in boxers chiefly in 
the elbow and wrists and in Javelin and discus throwers in the elbow 
and shoulder. Baseball pitchers often suffer from osteoarthritis of 
the shoulder. A famous catcher who squats behind the bat and 
makes a snappy forearm throw to bases has an osteophyte on the 
upper third of the humerus at the tendinous attachment of a muscle, 
probably due to strain. The baseball finger is an osteoarthritis of 
the interphalangeal articulation of the distal phalanx and has the 
characteristics of a Heberden node. 

Chronic arthritis is one of the great problems in countries where 
national health insurance is compulsory. A study of workers has 
shown that the man employed at a machine where he must fre- 
quently reach upward and pull a lever develops osteophytes in his 
elbow or shoulder. If he must frequently press a pedal with his 
foot he acquires osteoarthritis of this extremity. In England it is 
reported that of the various trades osteoarthritis is the most frequent 
in the heavy steel workers. 

During the past year I have been interested in noting the fre- 
quency of Heberden’s nodes in women past sixty years. Examina- 
tions of the fingers have shown that at least the majority of these 
individuals show some osteoarthritis. As a rule, the index finger 
is involved first, possibly because it is used most or more subjected 
to mild trauma. Where there is marked osteoarthritis of one finger, 
and where the other fingers are free, a history of acute trauma of 
the involved finger can usually be elicited. A woman, aged 45 
years, showed marked osteoarthritis of the distal joint of the right 
middle finger, with beginning Heberden’s nodes in some of the other 
fingers. She promptly volunteered the information that the osteo- 
arthritis on this finger followed injury in a cash register. Another 
patient, a man, aged 60 years, had a high-grade osteoarthritis on 
one little finger, with beginning Heberden’s nodes on other fingers. 
He related that when 6 years of age his father whipped him, one 
severe blow striking the distal joint of the little finger. Shortly 
after this the joint enlarged. Fifty years later, and probably the 
result of using his fingers (which is equivalent to repeated slight 
trauma), he developed similar changes on other fingers. 

A woman, aged 35 years, for several years played a great deal of 
golf. At the beginning of the present season she changed her 
grip so that there was an interlocking of the little fingers. Within 
4 months she developed a Heberden node on one little finger. 
Recentlj'^ I saw a masseuse who had unusually marked nodes on 
the thumbs, with only slight changes on the fingers. She ascribed, 
and probably correctly, the changes on the thumbs to her custom of 
exerting pressure lateral to the spine. 

Osteoarthritis of the knees is quite frequent in women around 
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50 years. It is sometimes referred to as chronic arthritis of the 
menopause. This is found, with rare exceptions, only in women 
who are overweight. In the past 2 years I have observed only 
2 instances where this developed in slender women under 40 years. 
In both cases the trouble followed acute injury to the knee. In 
both of these patients one knee was injured playing hockey. Grat- 
ing and pain in the joint appeared a few months after the injury. 
The other knee was injured in 1 patient by falling on the ice and in 
the other by being thrown from a horse and dragged with one foot 
in the stirrup. Key believes that osteoarthritis of the knees is in 
part due to unusual weight bearing, and in addition obesity tends 
to pronation of the feet and a slight valgus deformity of the knees, 
thus adding the factor of strain. 

. The spine is the point of selection for osteoarthritis. Changes 
here are rare under 20 years of age unless there is a history of acute 
trauma, which may be followed by a localized osteoarthritis; or, in 
case of scoliosis, when osteophjdes may develop on the convexity 
due to unusual pressure or strain. A localized trauma of the spine, 
producing a fracture of a vertebra, may be followed by the out- 
growth of osteophytes not only on the injured vertebra but also on 
the immediate adjacent vertebrae, which at most were not severely 
traumatized. The resulting splinting appears to be a purposeful 
physiologic response. 

Schanz’® reports the presence of a localized osteoarthritis of the 
spine in aortic aneurysm, with bone erosion. 

Past 40 years osteoarthritis of the spine increases with each 
decade. Allard,*“ in 2000 Roentgen rays of the spine, taken at the 
Mayo Clinic, chiefly for a study of the urinary tract, found osteo- 
arthritis of the lumbar spine in 67 per cent of men past 50 years 
and in 40 per cent of women. Men, on account of their occupations, 
have more opportunity to traumatize the spine. Jones''^ states: 
“Its trivial manifestations in some predynastic cemeteries are prac- 
tically universal in adults and its grave ones far from rare.” 

There is no doubt that the frequency of osteoarthritis increases 
witli years. Someone has said: “Age represents trauma extend- 
ing over years.” It is claimed that the Egjqitian hieroglyphic 
symbol for old age is the figure of a man crippled with chronic 
arthritis. 

BaucP® refers to the observation of Beitzkes, a German anatomist, 
who studied the knee and great toe joint in 200 cadavers. After 
50 years of age the cartilage in 100 per cent of cadavers .showed 
degenerative changes similar to those observed in the early stages 
of osteoarthritis. Weichselbaum, quoted by Bauer, claimed that 
the changes in osteoarthritis differed only in degree from those 
present in the ordinarj' senile individual. Smith-Petersen,’® in 
studying the result of trauma on sacroiliac cartilage, comes to the 
conclu.sions that the changes are similar to those due to age. 
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Pathologic studies of osteoarthritis have been confined largely 
to the joints of the extremities. I was able to find but few refer- 
ences in the literature on the pathology of spinal osteoarthritis. 
As we are dealing here with fibrous cartilage, it is possible that it 
may react in a different manner to mechanical or chemical irritation. 

Stockman, 2” in an article on ossifying spondylitis, refers to the 
“poker spine,” where there is a bony encasement of the spine, 
rendering it immobile. These changes, he believes, are the results 
of chronic infection, leading to ossification of the interspinous liga- 
ments. In this type the intervertebral disks are also ossified, as 
distinguished from the ordinary osteoarthritis of the spine where 
the disks are intact. He believes the typhoid spine falls in this 
group. However, as we will see later, typhoid may affect the spine 
in a quite different manner. 

Plate^^ discusses the early pathology in osteoarthritis of the spine 
in elderly people. He states that the first change is loss of elasticity 
in the intervertebral disks, resulting in some thinning. Following 
this is evidence of bone rarefaction around the periphery of the 
vertebra and finally the appearance of osteophytes. 

ICaufman^^ claims that the fatty degeneration of cartilage obser^'ed 
in osteoarthritis of the extremities is not usually seen in osteo- 
arthritis of the spine. The first change in this disease, he believes, 
is impairment of elasticity in the intervertebral disks. It has been 
claimed that the lessened resiliency of the cartilage by increasing 
shock is a factor in the development of osteophytes. In elderly 
persons with spinal osteoarthritis the Roentgen ray occasionally 
shows thinning of the disks almost to the point of disappearance. 

Jones,^^ in his study of ancient Nubian skeletons, has given an 
excellent description of the gross pathologic changes in this disease. 
His observations were based on a study of 6000 skeletons. He 
believes the very earliest change is a thickening of the periosteum 
at the attachment of the “anterior common ligament of the spine.” 
This attachment is toward the upper surface of the vertebra. A 
small bony plate appears at this point, which is the beginning of an 
osteophyte. As this grows upward and touches the lower border 
of the adjacent vertebra, “as if in response to this new outgrowth 
of bone, there develops upon either side of the area of contact a 
bony outgrowth which fuses with the osteophyte from the vertebra 
below.” He refers to the frequency with which the disease remains 
confined to one side of the body of the vertebra, and such a unilateral 
development may be present over great lengths of the spinal column 
without any signs of involvement on the other side. He further 
relates that the cartilage is little or not at all involved. The first 
appearance of the osteophyte at a ligamentous attachment suggests 
strain as an etiologic factor. The limitation of these osteophytes 
in some cases to onlj^ one-half of several consecutive vertebrae also 
suggests postural strain. 
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The evidence up to this point strongly suggests mechanical 
irritation as an important etiologic factor in osteoarthritis. We are 
not justified, however, in concluding that overuse is in all cases the 
sole cause. 

In 1913 Frederich Muller, at a medical meeting in London, where 
chronic arthritis was under discussion, emphasized the noninflam- 
matory character of osteoarthritis, and suggested changing the 
name to “osteoarthrosis.” Assmann,^^ who reports the above 
statement, has recently said that the term “osteoarthritis” is a 
misnomer and that “osteoarthrosis” or “osteoarthropathy” would 
be a much better term. 

Osteomyelitis is recognized as a complication of typhoid fever. 
It involves most frequently the ribs and long bones, but occasion- 
ally the spine when it may lead to the development of an osteo- 
arthritis. 

Hugh-® reported the autopsy findings in a patient dying from 
uremia following tjqihoid fer’^er. The intervertebral cartilage 
between the third and fourth lumbar vertebrte was destroyed and 
replaced by fibrous tissue which had in part become ossified. No 
reference is made to the presence of osteophytes. These findings 
are similar to those found in rheumatoid arthritis in the exti-emities. 

Gallus-“ made a study of the typhoid spine. He states that the 
earliest change in the vertebra is a circumscribed bone rarefaction 
due to infection, followed by the development of osteophytes, and 
later by destruction of the cartilaginous disks. He claims that the 
bone may be restored and the osteophjdes disappear. 

The question arises as to the relation of the infection to the 
development of osteophytes. Attention has already been called 
to the appearance of localized osteoarthritis of the spine after severe 
injury as, for instance, fracture of a vertebra, a change in which 
infection probably does not play a role. It seems quite probable 
that a vertebra damaged by infection might respond in the same 
manner as after injurj'^ by direct trauma. In each condition the 
development of osteophytes might be looked upon as a physiologic 
protective reaction. If this be true, the osteoarthritis is only 
indirectly due to the infection. 

Hollis E. Potter recently showed me a roentgenogram of a typhoid 
spine. Eight months after recovery from typhoid the patient 
developed severe localized lumbar pain. The Roentgen ray showed 
slight rarefaction of a single lumbar vertebra and the presence of 
an osteophyte. Another osteophyte had grown upward from the 
adjacent vertebra below. The body of this \-ertebra was appar- 
ently not invaded by the infection. This response is similar to 
that observed from severe trauma to a vertebra, and itiight be 
considered protective in character. Ten months later the patient 
developed .similar changes in a second lumbar vertebra. Localized 
ebange.s of the .same character may occur in osteomyelitis of a 
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vertebra, due to the staphylococcus, streptococcus or tubercle bacil- 
lus, where the damage to the vertebra is much more apparent than 
in typhoid infection. 

Further study is needed to determine whether the infection has 
actually involved the adjacent vertebrae. If it can be shown that 
they are not involved, it would be strong presumptive evidence 
that the outgrowth of the osteophyte was a physiologic response 
or purposeful reaction, rather than directly due to the infection. 

It is apparent that the pathologic changes present in osteoarthritis 
of the spine do not correspond to those observed in osteoarthritis 
of the knee. Furthermore, there appears to be several types of 
lesions in osteoarthritis of the spine. By far the most frequent 
form is the so-called senile type, which shows an increasing incidence 
with years. It may develop at any age following acute trauma. 
The only involvement of the cartilage is loss of resiliency. Here 
trauma is the outstanding etiologic factor. 

A second type of change may be seen in osteomyelitis of a vertebra. 
The cartilage here is usually destroyed. It is yet to be determined 
whether injury to the vertebra by the infection is responsible for 
the growth of osteophytes, or whether they arise as a direct response 
to the infection. 

The ''poker spine” has a quite different pathology. The spine 
becomes encased with a bony sheath, which probably arises from 
ossification of the intervertebral ligament. The cartilage here is 
destroyed and replaced by bone, giving rise to a perfectly rigid 
spine. It is thought that these changes are directly due to infection. 

In addition to the three forms here described further study may 
reveal other distinct types. 

Inasmuch as pathologic studies of the joint changes in the 
extremities have been confined chiefly to the knee, it would be 
interesting to determine whether the changes in the terminal 
phalanges, preceding the development of a Heberden node, is of 
the same character. This might offer insurmountable difficulties. 
At least, however, the character of the cartilaginous changes in 
Heberden’s nodes could be determined. 

Nathan"^ injected 16 dogs intravenously with a culture of hemoly- 
tic streptococci. Six animals Avhen killed after 8 to 90 days showed 
pathologic changes in the spine. In only 1 animal was it limited 
to the spine; the others had involvement of the joints of the extremi- 
ties. On opening the spinal canal, focal areas of epidural edema 
were observed. The epidural periosteum was raised from the 
underlying bone by this edema. These changes extended into the 
intei’vertebral notches. In some areas this edematous area dis- 
appeared by absorption; in others it became organized into fibrous 
nodules. In 1 animal killed after 90 days two connective-tissue 
nodules were found near the vertebral notches of the fifth and 
seventh dorsal vertebrae. Such nodules, he believes, might be a 
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factor in causing root pain. Although no cultures were made from 
these edematous, other workers have found that they were sterile. 
If this be true, the changes were probably due to bacterial toxins 
rather than direct invasion. These experiments should be repeated, 
allowing the animal to live for a longer time, to note whether these 
areas become calcified. 

The spur on the os calcis, wrongly considered by some as always 
of gonorrheal origin, nevertheless in some instances bears a direct 
relationship to this disease. Barr-* recovered gonococci from the 
spur in 2 out of 5 cases. Other investigators haye failed to sub- 
stantiate this finding. The location of the spur at a spot where 
there is pressure and, in addition, traction from the plantar fascia 
suggests that these factors had something to do with the selection 
of the site for this particular gonorrheal manifestation. 

Wade-® has recently VTitten a good review of this subject. He 
calls attention to its frequency in people with flat foot, and con- 
siders trauma from tension of the plantar fascia as an important 
etiologic factor. In a study of 100 cases of os calcis spur at the 
Mayo Clinic it was thought that occupation played a role, as it 
was more frequent in people who work standing, as, for example, 
barbers, dentists, motormen and store clerks. 

The literature contains very few references to blood and joint 
cultures in osteoarthritis. Cecil was unable to obtain positive 
blood cultures in 18 patients with this type of arthritis. 

Keys*® made joint cultures from 39 patients with rheumatoid 
arthritis and 6 inth osteoarthritis. He reported positive cultures in 
approximately 50 per cent of each group. He found the same 
microorganisms in both types. The predominating germs were a 
staphylococcus and a minute bacillus. These were at times found 
in pure cultures and at other times mixed. In 2 of the mixed 
cultures he found, in addition, a short-chain, nonhemolytic strepto- 
coccus. The finding of staphylococci in rheumatoid arthritis is so 
at variance with the experience of others that one is led to suspect 
contamination. 

Osteoartliritis is very common in horses over 4 years of age. 
Webster” made cultures from the knees in a considerable number of 
horses, but with negative results. Hare** examined 146 horses 
about to be slaughtered and found evidence of osteoarthritis in 21. 
These horses varied in age from 6 to 28 years. After death he made 
cultures from the synovial fluid and sjmovial membrane. _ In 9 
animals cultures were positive, but he obtained such a variety of 
microorganisms that he came to the conclusion that the growths 
were contaminative. 

Mixed Type of Chronic Arthritis,— -The presence of both rheumatoid 
and osteoarthritis in the same individual has been a stumbling block 
for everyone who has attempted to classify chronic arthritis. 

We may be able to e.\plain at least many of these mixed forms 
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if we accept acute trauma, long-continued mild trauma, age and 
strain as etiologic factors in osteoarthritis. The presence of osteo- 
arthritis in combination with the rheumatoid type does not mean 
that the development of osteophytes is directly due to the rheuma- 
toid arthritis; in other words, directly due to infection. The 
etiologic factor may be strain or pressure consequent to the de- 
formity arising from muscle atrophy. A deformity of the foot due 
to rheumatoid arthritis might result in strain on the knee, hip or 
spine, with resulting osteoarthritis. I recently saw a girl, aged 
17 years, greatly crippled from a rheumatoid arthritis which first 
appeared in early childhood. She could only move about in a 
crouching posture. She had a marked osteoarthritis of the spine, 
a condition exceedingly rare at this age except as a result of rather 
marked trauma. 

A rheumatoid artlmitis of the fingers, with deformity from muscle 
atrophy, may by causing unequal pressure on the rheumatoid joint 
lead to the formation of osteophytes. 

The individual past 50 years who develops a rheumatoid arthritis 
probably has already an osteoarthritis of the spine and possibly 
Heberden’s nodes. I have seen several cases of this sort. A patient 
at any age who develops a rheumatoid arthritis may have pre- 
viously had a localized osteoarthritis from acute trauma. The 
pathology of the two types of arthritis speaks very strongly against 
a common etiology. 

Conclusions. Chronic rheumatic joint disease— pathologically, 
etiologically and clinically— may be divided into two types. 

Pathologically, the joint changes in rheumatoid arthritis are 
inflammatory; in osteoarthritis degenerative. 

Etiologically, rheumatoid arthritis is usually and probably always 
due to an infection. Etiologically, trauma, in the broad sense of 
the word, is the chief, if not the sole, factor in osteoarthritis of the 
extremities. It is probably the most frequent factor in osteo- 
arthritis of the spine. Here, however, the pathologic changes are 
quite different from those observed in the extremities and the 
possible role of infection in certain tjqies cannot be ruled out. For 
the noninfective type “osteoarthrosis” is a more fitting tenn than 
“ osteoarthritis.” 
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THE SIGNIFICANCE OF THE GASTRIC SECRETIONS IN 
PERNICIOUS ANEMIA. 

By Charles W. B^ienett, 

iNSTnUCTOn in medicine, STANEOUD UNXVEnsiTY, SAN FRANCISCO, CAUF. 

(From the Department of Medicine, Stanford University Medical School.) 


The significance of achylia gastrica in pernicious anemia has long 
been under dispute. The recent work of Castle, however, lias 
indicated that the gastric disorder may be the primary factor in the 
production of tlie disease. He demonstrated that t.vpical remissions, 
similar to those produced by liver, could he induced by the daily 
administration of 200 gni. of raw beef, previously digested in normal 
gastric juice, either in the stomach' or in viiro.- Neither the beef 
nor the gastric juice was effective alone, nor were the two when fed 
separately. From these experiments, Castle suggc.sted that perni- 
cions anemia is a deficiency disease of a new t\-pe, caused by lack 
of an unknown substance produced from protein during the course 
of norma! dige.stion, the production of wJiich, however, falls to take 
place in the deficient gastric juice of pernicious anemia. He, 
therefore, regards the achylia gastrica as tJie c.ssential pathologic 
process. Tliis tlieory explains remissions following the eating of 
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liver or kidney by assuming the presence in liver and kidney of the 
preformed effective substance which does not have to be set free 
by digestion. 

There are several difficulties in the way of a complete acceptance 
of Castle’s theory. First, it fails to explain the spontaneous remis- 
sions so characteristic of the untreated disease, during which, as 
far as we know, there is no change in the character or composition 
of the gastric juice. Second, it is loiown that complete gastric 
achylia may persist for years in apparently healthy people, without 
the development of any of the evidences of pernicious anemia. 
Finally, it does not account for the occasional rare patients with 
blood pictures identical with those of pernicious anemia, who 
respond tj^Dically to liver therapy, but whose gastric juice appears 
to be entirely normal. That gastric juice which is apparently 
normal should entirely lack some unknown factor necessary for the 
activation of the effective substance in beefsteak seems a 'priori to 
be unlikely, but Castle has recently shovm this to be the case. He 
found that gastric juice obtained from 2 patients with “pernicious 
anemia”- was normal as to its content of acid, pepsin and rennin, 
but failed, after incubation with beefsteak in the usual way, to 
produce the substance effective in causing remissions in other cases 
of pernicious anemia.^ He assumed, therefore, the presence in 
normal gastric juice of some unknown factor which did not seem to 
be present in the juice from his pernicious anemia patients, even 
though the secretions of the latter seemed normal in every other 
way. 

A finding as striking as this obviously requires confirmation. 
An opportunity recently presented itself when there were available 
simultaneously 2 patients, 1 with pernicious anemia and 1 with 
sprue, both of whom had apparently normal gastric juice and both 
of whom had responded typically to liver therapy. At the same 
time there was available a fresh case of tjqiical pernicious anemia 
upon which the digested material could be tested. As will be 
pointed out, our observations failed to confirm those of Castle. 

Experimental Observations. The experiment consisted, as pointed out 
above, of the feeding to a patient with tjTpical Addisonian pernicious 
anemia, of beefsteak, previously digested in the gastric juice of other 
patients with the blood picture resembling that of pernicious anemia, who 
had previously responded to liver in the usual way but whose gastric secre- 
tion appeared entirely normal. The gastric juice was obtained from 
2 patients; 

Case 1. — J. G. was a case of sprue who had responded to liver, whose 
record was previously reported by Bloomfield and Wyckoff.-* His gastric 
juice was used only for the first two doses. 

Juice for the rest of the experiment was obtained from the otlier jiatient, 
suffering from pernicious anemia, whose clinical record is here included to 
make clear the nature of her case. 

Case 2.— C. M., aged 43 years, a Central American housewife, entered 
the hospital on May 9, 1925, complaining of indigestion and occasional 
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diarrhea. Her family history and past history were unimportant. For 
10_ years she had been troubled with acid eructations, gas and occasional 
epigastric pain after meals. She was ordinarily constipated but had 
frequent attacks of mild diarrhea lasting two or three days. Her appetite 
had been poor for 1 year and she had been weak and tired for 3 months. 
Her mouth was sore and her ankles became slightly swollen at times. 

On examination she was fairly well nourished and did not appear ill. 
The tongue was pale and smooth. The posterior cervical glands were 
slightly enlarged. The heart and lungs were negative. The liver and 
spleen were both palpable just beneath the costal margin. The extremities 
were negative. The blood count was: Red blood cells, 1,810,000; hemo- 
globin, 54 per cent (Sahli); color index, 1.75; white blood cells, 5450; poly- 
morphonuclears, 75 per cent; lymphocytes, 24 per cent. The smear showed 
moderate poikiloc 3 dosis, marked anisocytosis, polychromasia, Howell-Jolly 
bodies and a few normoblasts. An Ewald test meal gave a total acid of 
48 degrees and a free hydrochloric acid of 40 degrees, 90 minutes after the 
meal. 

She was discharged, without a definite diagnosis, on Fowler’s solution 
and iron cacodylate. This treatment was continued for two months in the 
Outpatient Department. She improved subjectively, and the red blood 
cells increased to 2,890,000 and the hemoglobin to 65 per cent. No cause 
of the anemia was found on very careful study. 

She did not return until she again entered the hospital on April 15, 1930, 
complaining of indigestion. Her condition during the inten'al had remained 
much the same. Her gas, eructations and epigastric pain persisted. She 
felt quite well at times and at other times was weak and tired. For the last 
year she had been quite weak and had lost 30 pounds in weight. 

The ph 3 'sical examination was unchanged except that the liver and 
spleen were not felt. Vibratory sensation was normal. The blood count 
was: Red blood cells, 2,200,000; hemoglobin, 58 per cent (Sahli); color 
indeXj 1.3; white blood cells, 6400. The smear showed anisocytosis, poikilo- 
cj'tosis, polychromasia and normoblasts. The icterus index was 11.2 and 
the indirect van den Bergh 2 units. Gastric analysis after histamin gave: 


Time . . . . . . 
Total acid . . , . 
Free hydrochloric acid 
Volume in cc. . . . 


histamin 

Fasting 

5° 

0 

2G 


10' 

20' 

30' 

40' 

10° 

20° 

68° 

84° 

0 

7° 

58° 

72° 

20 

22 

CO 

52 

was made, and she was 

placed 


on ventriculm, 2 xdals daily. There was no change in her blood after 10 days, 
and liver extract (Lilly 343) was substituted for ventriculin in doses of 3 vials 
daily for 2 daj'S and then 6 xials daily for 16 days. The reticulocytes 
increased to 9.5 per cent on the tenth day of liver therapy and the hemo- 
globin rose to about 80 per cent. The red blood count rose to about 
3,000,000 after 40 daj'S, as shown in Chart I. She continued to take liver 
at home and on JuV 17, 3 months after treatment was started, the red 
cell count was 4,000,000 and the hemoglobin 76 per cent. She was clinically 


much unproved. . . , , , . , . 

This response was characteristic of that obtained in pernicious anemia. 
Because of the high initial level of the red cells, a high reticulocyte count or 
a rapid improvement in the blood could not be expected, as was shown by 


Method. The method used in preparation of the material for feeding was 
that de'^cribed by Castle and Townsend.= Gastric juice was olitained from 
Cases 1 and 2 after histamin stimulation, a dose of about 0.7 mg. being 
givdi after aspiration of the fasting contents and again after 40 to 60 minutes. 
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Aspiration was continued until approximately 300 cc. of juice had been 
secured, and all of it was used each day. The juice contained an abundance 
of acid. The lowest values in the complete specimens were: Case 1: 
free hydrochloric acid, 42 degrees; total acid, 70 degrees. Case 2: free 
hydrochloric acid, 40 degrees; total acid, 55 degrees. The highest value 
obtained from Case_2: free hydrochloric acid, 90 degrees; total, 110 degrees. 
The juice was obtained daily and used immediately. It was first filtered 
through gauze and mixed with 200 gm. of finely ground beef muscle in a 
large beaker. It was then titrated with concentrated hydrochloric acid to 
a pH of about 3 (estimated by the production of a distinct red color when 
a drop of the mixture was added to a small amount of distilled water con- 
taining a drop of para-dimethyl-amino-azo-benzol), and placed in an 


o cn o % RETICULOCYTES 

4 

3 

2 

10 

2 

0 

-j 

_i 

s: 

(J 

Qd 

cc 

% HEMOGLOBIN P; ^ SI 







""hemoglobin 

'v'\/ 

B|BB 




0 LIVER EXTRACT 

D VENTRICULIN 


[HI 

RETICULOCYTES 

VIALS 

3 ; 


1 

II 1 1 1 1 1 1 III 1 1 M 1 1 t 1 * 


0 lb' ■ i 

DAY OF OBSERVATION 


Chart I. — Blood response of a case of ‘‘pernicious anemia” with normal gastric 
juice to ventriculin and liver-extract feeding. 


incubator at 37° F. for 2 hours. The mixture was stirred_ at frequent 
inter\'^als and the pH maintained by additions of hydrocliloric acid when 
necessary. At the end of the incubation period the mixture was strained 
through a fine wire sieve and the liquid portion was brought to a pH of 
about 5 with 5N.NaOH. Tliis was done hy titration to about the middle 
of the range of methyl red. The neutralized material was then introduced, 
through a stomach tube, into the fasting stomach of Case 3. 

Experimental Data. The clinical record of Case 3, used for testing the 
potency of the digestion mixture, is briefl 3 '’ as follows; 

Case 3. — M. A., aged 55 j’^ears, an American housewife, entered the 
hospital on May 30, 1930, complaining of weakness for 3 s'cars. Her famih' 
history and past historj’’ were unimportant. 

For 3 3 ’'ears she had had intervals of weakness, often with swelling of the 






174 BARNETT: GASTRIC SECRETIONS IN PERNICIOUS ANE^^A 

feet, alternating with intervals in which she felt quite well. During tliis 
same period she had noted a marked pallor. Her tongue was sore at times. 
For two years she had had numbness and tingling of her legs, at times 
severe enough to make walking difficult. She had lost no weight. 



CiiAUT II. — ^Blood response of a case of pernicious anemia, rcccivinR a mixture of 
beef and gastric juice from "pernicious anemia” patient reported in Clmrt I. 


On examination she was extremely pale and sallow, but, although rather 
poorb' developed, she was quite well nourished. The tongue showed a 
practically complete papillary atrophy. The heart was negative and the 
lungs were normal except for diminished breath sounds at the right base. 
The spleen was jwlpable 3 cm. below the costal margin. The reflexes were 
normal, but joint sensibility was diminished and vibratory sensibility was 
absent in both legs. There was moderate pitting edema of the ankles. 
The blood on the third day was: lied blood cells, 700,000; hemoglobin, 
IS per cent (Sahli); color index, 1.3; white blood count, 2350; polyniorplio- 
nuclears, 42 per cent; lymphoodes, 48 per cent; eosinophils, 4 jrer cent; 
basophils, 1 per cent; neutrophilic myelocytes, 5 per cent. The rcticulo- 
cvte.s made up 0 j)er cent of the red ceils. Tlie .smear showed moderate 
anisoevtosis and poikilocytosis, with occasional macrocytes. 'J’liere were, 
a few 'cells showing polychromasia and stippling. The icterus index was 
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13 and the indirect van den Bergh 2 units. Gastric analj'^sis after histainin 
gave no free hydrochloric acid and the highest 10-minute volume was 4 cc. 

This case presented all the cardinal features of pernicious anemia and 
was an excellent one for determining the potency of the digested beef 
because of the extremely low red cell count and hemoglobin. The course 
of her response is shown in Chart II. Because of t^he severity of her 
disease, a prolonged control period was considered inadvisable and therapy 
was started on the third day. According to Minot,® the first 4 days of 
treatment may be safely included in the control period, since this length of 
time is always required before any response takes place. We have, there- 
fore, a control period of 7 days. During this time the red cells and hemo- 
globin fell slightly and the reticulocytes remained at about 6 per cent. 
On the fifth day of therapy the reticulocytes had risen slightl}'- and the 
sixth day they were 17 per cent, so treatment was stopped. They con- 
tinued to rise, however, and on the twelfth daj’- reached the extremely high 
value of 63 per cent. Almost simultaneously vdth the reticulocyte response 
the red cell count and the hemoglobin increased, the former by a little over 
1,000,000 and the latter by slightly over 20 per cent, where thej'^ reached a 
very definite level. The reticulocytes rapidly fell to below 1 per cent. 

Because of the high initial reticulocyte level and the magnitude of the 
response, the possibility that we were observing a spontaneous remission 
was considered. To decide this question, the treatment was repeated after 
the blood had maintained a distinct level for 10 days. This period, together 
with the first 4 days of therapy, gives a second control period of 14 days. 
Following the second series of feedings, there was another typical response, 
the reticulocytes rising to 18 per cent and the red cells and hemoglobin by 
about the same amounts as observed after the first treatment. During the 
experiment the patient was, of course, on a diet free from liver and Iddney. 

During the first series of feedings, due to an oversight. Case 2 was receiv- 
ing 250 gm. of liver daily, and the first time her juice was used (f. e., for 
the third dose) she had had this amount 3 hours before aspiration. Since 
the fasting contents of the stomach were removed and discarded, the 
actual amount of liver substance transferred to Case 3 must have been 
extremely small. On each of the 2 subsequent days at least 20 hours elapsed 
between her liver meal and aspiration. During the second series of feedings 
she was on a liver-free diet. 

Eight days after the reticulocytes had dropped to normal and when the 
red cell count and hemoglobin had reached an approximate level a series 
of five daily feedings of 200 cc. of gastric juice from Case 2 was given, 
without beefsteak, as a control. Following this there was a slight rise in 
red cells and hemoglobin but no increase in reticulocj'^tes. 

Discussion. The character of the response, its time of occurrence 
and the fact that it could be obtained repeatedly leave no doubt 
but that in this case the material used was highly potent. The 
results cited are certainly not in accord wdth tlie hj'pothesis pro- 
posed bj'^ Castle that pernicious anemia is dependent upon the gastric 
defect, for the gastric juice of Case 2, tj'pical of pernicious anemia 
except for gastric secretion, Avas able to produce from beef muscle a 
material wdiich caused typical remissions. The results are^ also 
opposed to those obtained by Castle, in whose cases, as we pointed 
out above, the “activating principle” was not demonstrated in 
otherwise normal juice. 

Since the gastric juice of Cases 1 and 2 is able to produce this 
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antianemic substance^ it is, perhaps, remarkable that these patients 
did not produce remissions in themselves. That they have not 
merely recovered a normal secretion is demonstrated by the fact 
that they both require liver to keep their blood in a relatively normal 
condition. The constituents of their diets while they were anemic 
are not known, but it is possible that if they had taken large amounts 
of raw beef thej'’ might have had remissions. Anotlier possibility 
that suggests itself is that only the powerful stimulus of histamin 
will cause a sufficient secretion of the hypothetical substance which 
produces an antianemic factor from protein. The treatment of 
sprue and pernicious anemia with raw beef, accompanied by sub- 
cutaneous injections of histamin, would prove or disprove this 
possibility. 

The control experiment in which gastric juice alone was fed is 
not conclusive. There was a slight increase in red cell count and 
hemoglobin, but not of the magnitude observed after the digested 
beef. Moreover, when this tlierapy was started the blood was still 
improving slightly. The absence of a reticulocyte response is of 
no significance because of the high level of the red blood cells at 
this time and also because a second or third reticulocyte response 
only follows the administration of a larger dose of tlie effective sub- 
stance than the dose that produced the primary response.^ Wilkin- 
son® obtained slight reticulocyte responses from feeding normal 
gastric juice, but he fed it witli meals containing protein, so that the 
response may well have been due to interaction between the juice 
and the protein rather than to the juice alone. 

We do not believe that the significance of the achylia gastrica 
in pernicious anemia is as yet entirely clear, and the subject requires 
much further study. Certainly, in view of the rarity of cases pre- 
senting tlie clinical features of pernicious anemia without the char- 
acteristic achylia, the accumulation of a large series of experiments 
of this sort is a tedious matter, but in view of the contradiction 
between our re.sidts and those of Castle, it is evident that further 
similar cases must be studied before final conclusions can be drawn. 

Summary. 1. The treatment of a patient with pernicious anemia 
by daily feedings of beef muscle, predigested in the gastric juice 
of another patient with all the clinical features of this di.sease 
e.xcept for the achylia gastrica, is reported. An unusually brilliant 
response resulted. 

2. To rule out the chance of a coincident spontaneous remission, 
the treatment was repeated, after the blood had assumed a constant 
level, with similar results. 

3. Gastric juice alone failed to give a definite response. 

4. The bearing of the.se rasults on the theory that pernicioiis 
anemia is directly dependent on a defect in gastric secretion is 
discussed. 
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Note.— Since this paper was submitted for publication, on August 29, 
1930, another paper by Dr. Castle has appeared in the American Journal 
OP THE Medical Sciences for September, 1930. In this paper he antici- 
pates the results just reported and suggests that the explanation might be 
in a failure of absorption of the effective substance even though properly 
formed. The adequacy of absorption in our 2 cases has been amply 
demonstrated, at least as regards liver extract and liver, by their previous 
therapy, although the possibility of failure to absorb effective substance 
released from beefsteak has not been excluded. 
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POLYPI AND POLYPOID CONDITIONS OF THE 
GASTROINTESTINAL TRACT. 

With Special Reference to Pathologic and Radiologic 

ASPECTS. 

By H. B. Anderson, M.D., 

AND 

Harold M. Tovell, M.D., 

TORONTO, CANADA. 


A REVIEAV of the gradually increasing literature on benign tumors 
of the stomach and intestinal tract, reported under various titles 
such as gastric and intestinal poljqii, adenomata and polyadenomata 
of the stomach, gastric and intestinal pol.A’posis, gastritis and colitis 
polyposa and inflammatory adenomatoid hjqierplasia of the gastric 
and intestinal mucosa, makes it cAudent that a clearer differentia- 
tion of the pathologic condition in a giimn case and its assignment 
to its proper group should be made preliminary to a discussion of 
etiology, incidence, symptomatology, radiologic diagnosis or clinical 
course. 

As many authors haim pointed out, the term pol;sTUS as used 
clinically does not connote a homogeneous group and, therefore, 
has no precise pathologic significance; it is an anatomic or moqiho- 
logic term applied to a form of groAAffh arising from any of the tissues 
constituting the Avails of the stomach or intestines, or at times 
from embryonal rests therein. Thus fibromata, hemangiomata, 
papillomata, adenomata, neurofibromata, l\'mphangiomata, lijio- 
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mata, cysts and mixed tissue tumors, have all been found at autopsy 
or at operation as polypoid growths projecting from the inner or 
outer coat of the gastrointestinal tract. They may occur either 
in the stomach or intestine alone or at times in both, and it is 
important to recognize their similarity in genesis and structure in 
the two locations. Kaufmann and Hauser observed polj^oid 
involvement of the whole gastrointestinal tract from the cardia to 
the anus, though the stomach and the large bowel are the situations 
most frequently involved. When they develop from or beneath 
the mucous coat, traction during peristalsis apparently is a factor in 
producing the polypoid form of tumor. They vary in size from 
growths as small as lentils or peas, in all graduations up to a fetal 
head; in number they vary from a single growth to as man.y as 300 
or more; they occur at all ages, from childhood onward, but have 
most frequently been found in persons from 40 to 50 years of age, 
though presumably their origin was many years earlier. Dieulafoy 
Ifas remarked that multiple poljqji are usuall}^ of tlie same size in 
a given case, arising as if by simultaneous eruption. 

In the stomach they are most frequently found toward the 
pylorus; they may cover a considerable area or sometimes nearly 
the whole interior of the organ. Single or multiple poh^pi may exist 
for many years without symptoms, and even if symptoms appear 
they are often due to accidental or mechanical causes or to coinci- 
dental disease. 

Thus, a number of cases have been reported (Cornil, Chiari, 
Myer, Cleghorn, Sutherland) in which a gastric poljqius has been 
forced into the pylorus or duodenum, producing partial or complete 
obstruction, or by traction on tlie gastric wall has caused intus- 
susception (Chiari, Collier, Wade, Eliason and Wright) of the 
stomach into the duodenum. Of Balfour and Henderson's 58 cases 
10 per cent gave a history of pyloric obstruction, usually inter- 
mittent. Cholecystitis associated with gastric poljqii has fre- 
quently been reported, also pyloric ulcer (Sutlierland) and 2 cases 
of nipture of the duodenum, where a gastric poljqjus has passed 
through the pylorus. Cases 2 and 3 reported in this paper gave 
histories of duodenal ulcer. One of us (Anderson) saw a patient 
with Dr. G. W. Boss and Dr. A. S. Moorhead, in 1922, a woman, 
aged 42 years, complaining of severe stabbing pain above and to the 
right of the navel coming on suddenly after breakfast, lasting for 
an lioiir and then disappearing until tlie following morning. Later 
the abdominal pain became more continuous and associated with 
jiersistent vomiting. At operation a small myxomatous pol^qnis 
was found projecting from the mucous membrane of the upyicr 
part of the jejunum and producing intussusception. Excision of 
some 5 inches of the involved bowel and end-to-end anastomosis 
was followed by an uneventful recovery. 

As a nile, the symptoms produced by poliqii are not continuous 
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or progressive, as one might anticipate, but rather long periods of 
quiescence may intervene. The disappearance of symptoms may 
be due to the subsidence of an associated disease, such as cholecysti- 
tis, or to the fact that mechanical symptoms (swelling, volvulus, 
intussusception, pressure) are not necessarily continuous. 

Gastric polyjis did not escape the attention of Morgagni, though 
Cruveilhier has priority (1829) in having recognized more fully the 
nature of the condition. In his opinion gastric polypi were not rare; 
they were usually multiple, either sessile or pediculated; originated 
from the otherwise unaltered mucosa; were found in the intestine 
as Avell as in the stomach; in 1 of his cases intussusception and in 
another pyloric obstruction occurred; they might be present without 
sj^mptoms; in 1 case cancerous transformation had occurred in one 
of a group of multiple polypi. 

Andral differentiated them from cancerous growths. Rokitansky, 
in his experience of over 30,000 autopsies, observed cases of gastric 
polypus, and states the mucous membrane may sometimes be 
warty and rugged from the increase in size of their papillae and 
follicles, and that various duplications and prolongations may 
occur consisting of two varieties of permanent inequality— the 
mucous or cellular polypus and the vesicular polypus. He grouped 
them with similar poljqioid growths in the nasal cavities, the large 
intestine, bladder and uterus, and believed they were the result of 
inffammatory irritation, though a congenital factor might exist in 
some cases. He also recognized that malignant transformation 
may take place. 

Ebstein (1864) divided gastric polypi into the pedunculated and 
nonpedunculated ; into those occurring in groups and those in iso- 
lated growths. Brissaud (1885) classified poljqii as polyadenomata, 
but this term is correct only insofar as it is applied to benign tumors 
arising from mucosal epithelium. 

Ewald described polypoid growths as a result of chronic gastro- 
adenitis. He refers to a drawing of Cruveilhier’s "in which the 
poljqioid growths hung down from the mucous membrane like the 
teats of a young puppy.” 

Chiari (1888) reported a case of gastric intussusception due to a 
group of polypi near the pylorus escaping tlirough the opening into 
the duodenum and producing partial obstruction. Cornil also 
reported a case of pyloric obstruction. In Myer’s case a mass of 
]Dobqii obstructed the pylorus and the patient died from hemorrhage 
3 days after their removal by operation. As they are quite vascular, 
it is readily understood that they may swell when subjected to 
irritation or constriction. 

Menetriei'’s investigation of gastric pobqii, published in 1888, 
marked an important step in advance. He accepted Brissaud’s 
designation of polyadenomata and divided them into two classes: 
(o) Les polyadcnomcs 'poly'pcnx, which he believed developed from 
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the superficial; (b) the flat or fanshaped polyadenomes en nappe, 
which developed from the deeper portion of the glands. He 
believed they were the result of chronic gastritis. 

Before considering the etiologj^ pathology and clinical course 
of the two classes of polyadenomata described by IMenetrier, it 
should be_ emphasized that benign poljTii of the gastrointestinal 
tract, arising from other tissues than the superficial or the gland 
epithelium of the mucosa, should be excluded from the discussion. 
If we accept the contention of Borrmann and others, the single 
adenomatous polypus should be included in the same group as the 
multiple, as they arise in the same way and show a similar ten- 
dency to carcinomatous transformation, and the papillomatous 
polj’pus would also be included as it arises from mucosal epithelium. 
The polyadenomata, then, would constitute a definite group of 
epithelial origin, arising from or under the mucous membrane, 
exposed to the irritations and inflammatory reactions affecting the 
mucous membrane, and furtlier characterized bj’’ their liability to 
undergo cancerous transformation. The only thing thej’’ have in 
common with other benign poljTpoid tumors is their liability to 
produce certain mechanical symptoms, as has already been men- 
tioned. Moreover, the myomata, fibromata, lipomata and other 
tumors, not of epithelial origin, more often project from the outer 
than from the inner walls of the gastrointestinal tract, so that 
inflammatory irritation of tlie latter ob\dously does not enter into 
the question of their causation as it does with pelj^ii of epithelial 
origin. 

In discussing the pol^-pi of epitlielial origin— tlie solitarj^ and 
multiple adenomatous poH^pi and the papillomata— it is necessary 
to consider their causation and their relationship to inflammatory 
h.'sqierplasia of the mucous membrane. 

In common with most of tlie older VTiters, IMenetrier believed 
that gastric polyadenomata are the result of chronic gastritis and 
the inflammatory origin is still upheld by many autliorities, includ- 
ing Ewing, Hektoen and Riesman, Verse, Konjetzny, Lubarscli, 
Hauser and other pathologists. Clinicians liave inclined to the 
inflammatory theory, as suggested by the terms gastritis and colitis 
polj'posa. 

Others, following the teaching of Cohnheim, emphasize the 
importance of congenital tissue rests, or milage, or perhaps some 
hereditary abnormality of the epitlieliura. They bring forward 
many ar^ments against the inflammatory theory, among otliers 
the occurrence of polnii in the comparatively young wlien there 
has been no anteeedent inflammation; the e.xistcnce of pol\q)i for 
many years wiBiout symptoms; the frequency of chronic inflam- 
matorv conditions involving tlic gastrointestinal mucous membrane 
without pol^•poid formation; that chronic gastritis, as a rule, tends 
to atrophv rather than to hjqierpiasia of the glandular tissue; that 
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in solitary adenomatous polypi the growth arises abruptly from the 
mucous coat without evidence of inflammatory reaction in the 
surrounding tissues, and that the tjTpe of epithelial reaction and its 
relation to the underlying connective tissues in true adenomatous 
pol^^ii differs from tliat of inflammatory hyperplasia. They main- 
tain that the inflammatory reaction associated with adenomatous 
poljTDi may be a secondary phenomenon due to irritation produced 
bj’’ the growth. 

On the other hand, some authorities who emphasize the para- 
mount importance of the congenital factor admit that inflammatory 
irritation may act as an exciting or releasing cause for producing 
tumor activity in tissue rests. A Brunnerian type of pobims of 
. the stomach has been described by Hayem, consisting of a glandular 
structure analogous to that of the duodenal glands. Konjetzny 
and Verse claim to have traced a direct and gradual continuity 
from chronic gastritis to mucous membrane hyperplasia, polyposis 
and cancer. In 12 cases of early gastric carcinoma found inci- 
dentally at autopsy in patients dying of other diseases Verse noted 
flat or papillary or poljqioid thickening of the mucosa, and in 
several of them hjqierplastic or atrophic gastritis. Ewing attaches 
slight importance to developmental anomalies, and states that in 
some cases carcinoma is associated with general hj'pertrophic 
gastritis, in others with a focal gastritis. Haj^em describes diffuse 
scirrhus carcinoma developing from a diffuse parenchymatous gas- 
tritis, and cancer is known to develop frequently in the scars of 
gastric ulcer. Fibiger and Wassink claim to have produced gastric 
pob^posis by the experimental feeding of a species of nematode, and 
Ishibashi and Otani by the application of coal tar. In Dukes’ 
experiments with the application of tar to mice the sequence, though 
not invariable, was hyperplasia, papilloma, epithelioma. 

Both the congenital and the inflammatory factors appear to be 
important and may be coordinated by accepting the one as a primary 
and the other as a releasing factor. Those who accept this view 
believe that inflammatory irritation can produce adenomatous 
polypi only in the presence of epithelial rests, and that inflammatory 
hyperplasia of the mucous membrane and the t;\qie of pob^oid 
condition ordinarily accompanying it should be considered a differ- 
ent tjqie of formation from that of true adenomata. Borst and 
other authorities, however, admit the difficulty of sharpb’ differ- 
entiating the two conditions. Whether acting primarily or second- 
arily, it is probable that inflammatory irritation is very important 
in its relation both to the adenomata and carcinomata. 

Scherer, from a study of 4 cases of massive folding of the gastric 
mucosa (Biesenfaltenbildung) found incidentally at autopsy, 
emphasizes the congenital factor, often associated with develop- 
mental defects or anomalies in other parts of the body: ^ '^Es 
handelt sich bei unseren Falten demnach um echten kongenitalen 
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partiellen Riesenwuchs.” Inflammation and nervous or hormonal 
influences, he believes, may be releasing factors. 

Gastric adenomatous polypi occur more frequently than has been 
supposed, even though many recent textbooks and systems of 
medicine do not mention them. Osier states that gastric poljpi 
(polyadenomata) are common. Ebstein reported 14 cases of gastric 
pobpi, 12 single and 2 multiple, in 600 autopsies. Eliason and 
Wright, in 8000 autopsies in the Philadelphia and University of 
Pennsylvania Hospitals, state that polypi were found in 32 per 
cent of gastric tumor cases, though only 1 case of polyposis was 
observed. Other pathologists and clinicians have found gastric 
pobpi much less frequently. Thus Tilger reports only 14 cases 
in 35,000 autopsies; Chrosrojeff, in the Obruchow Krankenhaus, 
4 cases in 7500 autopsies; Meulengracht, of Bremen, 11 cases in 
11,475 autopsies. In the Mayo Clinic Balfour’s case was the only 
one observed in 8000 gastric operations up until 1919, and Carman 
had recognized only 2 cases in 50,000 radiologic examinations; but 
Balfour and Henderson, in 1927, reported 58 cases of benign tumor 
of the stomach, 14 of which were fibroadenomatous poljps, 4 
adenomas, 1 papilloma, 4 cases of poljposis and 2 of hjpertrophied 
mucosa. 

Dukes carefully exammed 127 intestines from cecum to sigmoid 
and found simple tumors in nearly 10 per cent, and in 33 consecutive 
cases of cancer of the rectum adenomatous tumors were found in 25. 

It is evident that exclusion of the poljpoid growths of hjperplasia 
from the adenomatous group will be reflected in tlie statistical 
estimations of various autliorities. Those who include the inflam- 
matory polypoid growths of hjperplasia will find poljpi compara- 
tively frequently, while those who include only the true adenoma- 
tous poljpi will find them rareljR The diversitj'' of opinion among 
authors as to frequency is, therefore, accounted for bj" the condi- 
tions which different observers include within the term poljpi or 
poljposis. Brunn and Pearl succeeded in collecting 84 cases of 
gastric poljposis up to 1926, and several others have been reported 
since that time. 

In an experience of some 2000 autopsies in Toronto in hospital 
and private practice, one of us (Anderson) has met with a case each 
of nndtiplc cysts of the stomach and intestines, qmlyadeuoma cn 
7 }appe of the stomach, benign adenoma of the duodenum, mj'xoma 
of the upper part of the jejunum, 1 of lipoma and 1 of myoma of the 
outer wall of the colon; 3 cases of poljposis of the colon and 1 of a 
large adenomatous polypus of the rectum in a boy, aged 17 j'cars, 
producing obstruction. 

Wegcle made the first antemortem diagnosis of polji)osis ven- 
triculfat operation, in 1909. and Balfour’s case was the first diag- 
nosed bv radiographic examination. In 1913 .7. A. hlj-er reported 
a case in America in which he encountered at operation a mass of 
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poIjTii producing pyloric obstruction; in 1921 Alex. Macphedran 
reported a case of gastric polyposis in a woman, aged 50 years, who 
. had suffered for years from epigastric discomfort after meals, 
diagnosed by radiographic examination (Dr. Dickson). Schindler, 
of Munich, reported a case, in 1922, diagnosed by gastroscopy. 

The fact that polypi may exist for many years without symp- 
toms, or with symptoms of digestive disturbance neither definite, 
characteristic nor uniform, probably accounts for their frequently 
being overlooked. As a rule, no tumor mass can be palpated, 
though there may be a sense of increased resistance over the epi- 
gastrium. Even at operation the condition may not be recognized 
unless the stomach is opened and its interior explored. How readily 
this may occur is illustrated by a patient, a woman, aged 40 years, 
who had suffered for years from symptoms suggestive of duodenal 
ulcer. Her abdomen had been opened on two occasions by exqieri- 
enced and competent Toronto surgeons and nothing found. Dr. I>. 
G. Cole, of New York, after radiographic examination, concluded 
she had gall stones, though the clinical evidence pointed more to 
the duodenum as the seat of the trouble. As she suffered from 
intermittent obstructive symptoms she was referred to Dr. H. A. 
Bruce, in 1914, for operation and investigation of the gall bladder 
duodenal area. He found a shaggy, adenomatous tumor, 12 cm. 
long, 7 cm. wide and 3 cm. thick, attached to the interior of the 
first part of the duodenum by a thin pedicle some 5 cm. in width. 
(Fig. 1.) 

The mass was easily removed and the patient made an e.xcellent 
reco^mry. The radiographic plates in this case were misleading 
from the fact that the barium, caught in the interstices of the tumor 
threw shadows simulating multiple biliary calculi. An interesting 
feature of this case was the intermittent character of the sj'mptoms, 
exacerbations evidently being due to occasional vascular engorge- 
ment and swelling of the tumor producing partial obstruction. 

As the gastrointestinal adenomatous tumors eventually undergo 
carcinomatous transformation in 45 to 60 per cent of cases (Doering, 
Wechselmann, Meulengracht), no doubt the condition has often 
been mistaken for primary carcinoma. Mills, however, found 
malignant degeneration in only 20 per cent of 20 cases, and Brunn 
and Pearl in only 12 per cent of their collected cases. These per- 
centages, like other statistical figures, will obviousl;\' vary with 
the conditions included within the term polypi or pol.\qiosis. 
Stewart, in 11,000 autopsies in Leeds General Infijanary, found 
gastric poljqii in 47 and 13 out of 263 cases of cancer of the stomach, 
or 4.9 per cent, originated in pol.'^'pi. 

The symptoms associated with poljqii will vary according to their 
size, jiumber, location and structure, and also in relation to 
preceding or associated diseases. The mechanical symptoms are 
produced especially by pressure, traction and partial or complete 
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occlusion of orifices or lumen of the tract and may be intermittent 
or continuous. 

In the small number of adenomatous gastric polj^pi reported, 
absence of free hydrochloric acid has been a prominent symptom 
and this is suggestive of widespread changes in the glands such as 
occur in gastritis with atrophy. As polypi may exist for years 
without symptoms, we have no knowledge as to how early the 
achylia develops; it is not a constant symptom, and one would 
scarcely expect to find it in the case of single or few polypi with 
otherwise normal mucosa. Cases with achylia may present an 
intractable diarrhea. These considerations apply equally to the 
presence of egg-white mucus in the stomach contents, which has 
frequentlj'^ been referred to as a sjunptom of polj'posis. Severe 
hemorrhage or occult bleeding has been noted in some 40 per cent 
of cases and is similar to that occurring in papillomata of the 
bladder. 

Anemia is usually mentioned as an important s5Tnptom and may 
be explained by loss of blood, interference with digestion or atrophic 
changes in the glands. Balfour and Henderson emphasize its 
importance and refer to 1 case diagnosed as pernicious anemia. In 
3 out of 8 cases which had undergone carcinomatous transformation, 
reported by Miller, Eliason and Wright, a diagnosis of pernicious 
anemia had been made. 

Microscopic examination of pieces of tissue obtained from stomach 
contents or feces may assist in diagnosis, though this measure is 
rmcertain unless tire tissue is large enough to show submucosal 
infiltration. 

As pointed out by Carman, Buggies and others, radiologic 
examination is not an infallible means of diagnosis, though undoubt- 
edly it is the most important. It is likely to be of most value 
where the poljpoid condition is widespread, deforming the gastric 
outline or associated with obstructive symptoms. Buggies (quoted 
by Brunn and Pearl) states; “Just as in the pathologic picture, 
so in the roentgenograms there are borderline cases in which one 
cannot differentiate between hj'pertrophic rugte resulting from 
chronic gastritis and pol.^posis.” It is of value in the diagnosis of 
ulcer, gall stones and other associated conditions, and no doubt 
will be of assistance more frequently in the future than it has been 
in tlie past. Itds of less use in tlie case of solitary polrpi, especially 
if not causing mechanical sjTnptoms or before carcinomatous 
transformation. 

According to Moore, “ IMultipIicity of the growths, as evidenced 
by multiple internal filling defects, is strongly indicative of benig- 
nity. In classic examples of diffuse polyposis the gastric shadow liax 
the appearance of a coarse sponge, because of the numerous oval or 
rounded traii-slucenccs. The stomach is of normal size, the line of 
the ctirvatures is usually traceable, although it mat/ be serrated, and 










Fig. 5. — Leukemic deposit in the stomach wall, presenting gross appearance of 

polyadenoma en nappe. 




Fig. 6. — Histologic section of leukemic stomach. 



Fig. 7. — Adeno-carcinoma of the stomach developing in the center of an area of 

polyadenoma en nappe. 





AISTDERSON, TOVELL: THE GASTROINTESTINAL TRACT 185 

peristalsis runs its ordinary course. As a whole, the picture is 
striking and distinctive.” 

The cases reported in this paper present an interesting and 
generally uniform series of radiologic findings. On the screen the 
greater curvature showed serrated irregularities which could be 
obliterated by pressure, yet this pressure caused more pronounced 
irregularities in different portions due to the barium being forced 
in between the rugae, and, further, with the patient placed in 
different positions and no pressure exerted, other irregularities were 
observed. Peristalsis was noted to pass through the involved areas, 
though somewhat diminished, especially so in Case 1 (Fig 2). No 
palpable mass could be felt, yet in Case 1 a soft fullness was elicited 
over the involved area. The plates all showed the same serrated 
irregularities as described on the screen with the addition that 
variations of density and irregular streakings were noted in the 
adjacent parts of the stomach. This mottling and streaking and 
serrated contour varied on the different plates of the same series. 
All showed a ground wave of peristalsis passing along the greater 
and lesser curvatures. There was no constant stiffening in any 
one part. In Case 1 peristalsis was diminished over the involved 
area. All 3 showed the greater curvature to be involved. In 
studying these cases over a period of time serial variations occurred 
which corresponded closely to the clinical condition of the patient. 
The diagnosis of the condition is important from the viewpoint of 
treatment, as subtotal gastrectomy is the most satisfactory pro- 
cedure if the extent of involvement and the patient’s condition 
permit of its being done. It has been carried out successfully in 
2 cases reported by Strauss, Meyer and Bloom. 

Case Reports. Case 1. — November 28, 1928 (Fig. 2). R. L. jM., 
aged 49 years, weighed 145 pounds (maximum) and 121 pounds (present), 
chemist, had had no serious illness in cloildhood and none in adult life 
except pneumonia 20 years ago, with good recovery, and hemorrhoids, with 
successful operative treatment, before he was accepted for overseas service, 
June, 1917. 

He went to France with the infantr}’", March, 1918, and was in tlie 
operations about Amiens. In June, 1918, he reported to his medical officer, 
complaining of loss of appetite, “water brash” and constipation, and this 
continued more or less until August, wffien he developed p 3 Texia of un- 
known origin, and was sent to the Casualty Clearing Station, August 27, to 
Le Treport, August 30, and then to Bassingstoke for 3 or 4 rnonths. He 
was suffering from serious obscure digestive trouble— epigastric pains, nausea, 
vomiting, some belching and pain usually about an hour after food. From 
1920 to 1927 he was employed in a drugstore and occasionallj' was off for 
a week or two complaining of epigastric pains; he felt exhausted, nervous, 
irritable, apprehensive and suffered from frontal,^ occipital and temporal 
headaches; “felt floored and done up.” His digestive trouble grew worse- 
epigastric pains, flatulencj’’, constipation, nausea and vomiting immediately 
after eating or drinldng. He finall}’’ gave up work, October 23, 1927, and 
was under the care of J. G. Lee, who diagnosed duodenal ulcer. Radiologic 
examination (Tovell) showed ewdence of gastric pobTOsis, the duodenum 
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not being visualized. He became reduced in weight to 93 pounds. In 
January, 1928, he began to improve, but had a recurrence of obstructive 
symptoms, u-ith nausea and vomiting in March, 1928, and was put back on 
Sippy diet. 

He is small, thin, of ner\''ous tj^pe; color good; has improved in health 
sufficiently to undertake part-time work. He has no nausea or vomiting 
at present but “water brash;” epigastric discomfort usually when the 
stomach is empty; feels bloated after meals; bowels constipated; on abdom- 
inal examination no tumor is felt, but some tenderness and sense of increased 
resistance over epigastrium; physical examination otherm'se of no special 
importance. Blood pressure, 90 systolic and 60 diastolic. 

During the winter of 1929 he had recurrent attacks of “water brash,” 
persistent epigastric soreness, bloating and occasional vomiting after meals; 
stools dark at times apart from taking medicine; sensitiveness and increased 
resistance over epigastric area. 

Examinalion of Stomach Contents After Ewald Breakfast. December 15, 
1928: 200 cc. of sour material; free acid, GO; total acid, 100; occult blood 
(bezidin), negative. March 21, 1929; Free acid, 80; total acid, 100; 
occult blood (bezidin), negative. 

Examination of the Blood. Hemoglobin, 95 per cent. Tlie red blood 
cells were of good size and shape and there is no leukocytosis. A differential 
count of the stained smear showed the following percentages of white blood 
cells; PoljTnorphonuclears, 45; Ij'mphocj'tes, 39; transitionals, 9; eosino- 
phils, 3; large mononuclears, 3; basophils, 2. 

The IVassermann reaction was negative. 

The urinalysis gave normal findings. 

Gastrointestinal Radiologic Report. October 26, 1927 (Tovell): Screen. 
The meal passed through the esophagus without any evidence of obstruc- 
tion, The stomach filled. Peristaltic waves were present and passed to 
the pj'lorus. The greater cun’ature was extremely rough and irregular 
in outline, but under manipulation could be indented. The stomach was 
freely movable. 

Plates. The plates show eHdence of marked roughening and irregularit}’' 
invohdng the whole of the greater cur%'ature extending from the cardiac 
end almost to the pylorus. The lesser cur\'ature does not show any exten- 
sive change. There appears to be eHdence of peristalsis noted on the 
greater curs'ature. There is no persistent deformity such as one would 
expect to find if carcinoma were present. The first portion of the duodenum 
seems to be fairly well filled on one of the plates. 

Six Honrs Screen. The stomach was empty. The meal occupied the 
cecum and terminal ileum. Both were inde])endently movable. There 
was no obstraction to the small bowel. 

Conchisions. From the examination there is evidence of marked deform- 
ity involving the stomach, particularly the greater curvature, suggestive 
of poh*posis. There is no c^ddence of growth invohdng the colon. 

In all, 7 radiologic examinations have been made at varying 
intervals, and while the gastric indentations A'aried from time to 
time, in general the deformities were the same. 

In this case the presence of In'jjerclilorliydria and the absence of 
egg-wliite mucus in tlie gastric contents is against the diagnosis of 
polyposis. Tlie question arises whether the radiologic findings are 
sufficient to warrant the diagnosis. 

January 30, 1931 : This patient has been under observation 3 
years ami 5 months since the first radiologic examination, and con- 
tinues in fairly good health. 
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Case 2. — May 10, 1928 (Fig. 3). Mrs. H. W., aged 54 years, 5 feet 
6 inches in height, weighed 155 pounds (maximum) and 118 pounds (pres- 
ent) . Family history : Her maternal grandfather probably had myxedema 
her mother died of myxedema at 45 years, two sisters developed myx- 
edema after childbirth and her only son’s appearance suggests Frohlich’s 
s 3 mdrome. She is ordinarily vigorous and active. She had inflammatory 
rheumatism at 16 years; recovered, but had a recurrence after coming to 
Toronto, in 1902. She had four attacks of hematemesis, the first as a girl, 
the last some 20 years ago, after her husband’s sudden death. She has 
suffered more or less for j’^ears from rheumatic manifestations, especially 
in the fingers, shoulders, back and hips. The bowels are constipated and 
there has been more or less indefinite digestive disturbance for years. 
She has three devitalized teeth and fairly marked chronic tonsillar infection; 
some chronic bronchitis, scattered, sibilant and moist rales; slight cough and 
thick greenish-yellow morning expectorations. No tubercle bacilli were 
found in the sputum. Temperature was normal. The blood pressure was 
100 systolic and 66 diastolic. The heart was normal. The abdomen was 
scaphoid, with marked gastric succussion splash to below the navel; there 
was “squashiness” over the cecum and some sensitiveness below and to 
left of the navel. The patient is definitely hypothyroid and is taking 
thyroid extract. 

Laboratory examinations included: Negative urinalysis. 

The Wassermann reaction was negative. 

The blood count showed; Hemoglobin, 90 to 95 per cent; red blood cells, 
4,800,000; color index, 0.9; white blood cells, 9000. The red blood cells 
are of good size and shape and a differential count of the stained smear shows 
the following percentages; Pobonorphonuclears, 51; lymphocytes, 46; 
eosinophils, 2; basophilis, 1. 

Radiologic examination showed evidences of an old duodenal ulcer without 
gastric stasis. There is marked irregularity of the greater curvature both 
on screen and plates, suggestive of polyposis. 

October 4, 1928: After clearing up oral infection, tonsillar enucleation 
and 2 months’ holiday the patient was much better and had gained 7 pounds 
in weight. 

The question arises again in this case as to the interpretation of 
the radiologic plates. Does the irregularity of the greater curvature 
warrant the diagnosis of polyposis and recourse to operation? 
Further clinical and radiologic study, checked by surgical and 
autopsy experience of such cases, is evidently required, and in the 
meantime the procedure adopted should be determined by clinical 
developments. After nearly 3 years this patient’s condition has 
materially improved. 

Case 3. — Januarj’" 25, 1929: Mrs. G. B., aged 37 years, weighed 135 
pounds (maximum) and 94 pounds (present). Ordinarilj'' active and 
vigorous, of nervous temperament, she has had no serious illness except 
albuminuria with her last pregnancj’’, 14 j’^ears ago. During^ the past 
IS years she has suffered from belching of gas; severe epigastric pain at 
times, not related to time of eating or character of food; no nausra or 
vomiting; bowels regular and free; moderate pj'orrhea about the remaining 
nineteen teeth; moderate chronic tonsillar infection; occasional sore throat. 
In recent jxars she has suffered from lumbago and sciatica. Heart and 
lungs showed nothing abnormal on ph 3 'sical examination. Blood pressure. 
100 s 3 ’stolic and 74 diastolic. In the abdomen there was well-marked 
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epigastric “squashiness;” no definite tenderness but a sense of increased" 
resistance toward pjdorus. 

Laboratory findings included: 

Negative urinalysis. 

The Wassermann reaction was negative. 

The blood count showed fairly marked secondary anemia; hemoglobin, 
80 per cent; red blood cells, 4,800,000; white blood cells, 9000. Differential 
count percentages showed: Poljmiorphonuclears, 61; lymphocjdes, 36; 
Eosinophils, 2; transitionals, 1. 

Radiologic Examination. January 26, 1929 (Tovell): The stomach 
filled. Peristaltic waves were present and passed to the pylorus both on 
the greater and lesser cur\'ature. The greater curvature showed slight 
irregularities in the dependent portion extending to the pylorus. These 
irregularities were more accentuated in the prone position. On inspiration 
the greater curvature passed downward, filling fairly well, except for several 
serrated deformities near the p 3 dorus. No palpable mass was elicited. 
The duodenum was normal. 

Plate. The plate confirms the observations made on the screen and 
showed the same irregularities, which are not due to spinal pressure. In 
the lateral position thej' are quite distinct. 

Six Hours Screen. About 14 ounces remained in the stomach at the end 
of 6 hours. 

April 3, 1929: Reexamination showed evidence of the irregularities 
formerly described. 

Plates. The plates confirm the observations on the screen and show the 
irregularities to be outside the region of spinal pressure and not so pro- 
nounced as on the first examination. There was no eridence of retention. 

There is no radiographic evidence of ulceration or mahgnancj' involving 
the stomach or duodenum. The defects noted on the screen and plates 
are strongly suggestive of pol 3 'posis. The changes are mostly on the greater 
curvature in the pyloric region. 

In the 2 3 ^ears since this patient came under obsen^ation her condition 
has improved. 

April 8, 1929 (Fig. 4). The patient’s condition is much improved 
after removal of infected teeth; she has gained 6 pounds in weight; rheu- 
matic pains have disappeared; anemia is less marked; digestion much better; 
tonsils are definitely infected. 

Blood findings were as on the previous examination, except for a sh'ghtly 
increased hemoglobin content. 

Stomach contents after Ewald test breakfast: Free acid, 22; total acid, 
41; occult blood (benzidin), negative. 

In tins case tliere was absence of egg-white mucus in tlie stomach 
contents, and free h 3 'drocliloric acid and total acidit 3 ' ''’^re normal. 
While the radiologic findings arc suggestive, one does not feel that, 
with our present knowledge, the 3 ' are sufBcientl 3 ’’ conclusive to 
warrant an assured diagnosis of polv^posis and surgical treatment. 

A specimen in tlie Universitv' of Toronto Patliologic Museum 
of marked thickening of tlie gastric and intestinal mucosa, was 
obtained from a soldier, aged 68 v'ears, who has been ill for over 
2 years with ccchymoses about the C3'es, forearms and chest; diar- 
rhea with blood," abdominal pain and distention, weaknc.ss and 
anemia. The blood showed a tv-pical condition of a chronic splcno- 
m 3 'elogenous leukemia. The interglandular stnicture of tiic 
stomach and intestine was found infiltrated by mv-elocytes; there 
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was general lymph node enlargement. The specimen is interesting 
from the fact that the gross appearance is very similar to that of 
yolyadenoma en na-pye. A gastrointestinal radiologic examination 
was not made, and one can only speculate as to whether this would 
not have been a case in which the radiologic findings would be 
difficult to differentiate from diffuse polyposis. 

Another specimen (Fig. 7) in the University of Toronto Patho- 
logic Museum presents the gross appearance of yolyadenoma en nayye, 
with an ulcerated area of malignant degeneration in its center. It 
was obtained from a patient, E. L., aged 50 years, male, who had 
suffered from abdominal discomfort for some months before consult- 
ing his physician in August, 1923. At this time a radiologic exam- 
ination suggested a large benign ulcer of the lesser curvature of the 
stomach. At operation the condition was thought to be carcinoma 
and a gastroenterostomy was done. Radiologic examination 3 
months after operation was negative. The patient continued very 
well until March, 1924, when gastric symptoms recurred. A radio- 
logic examination at this time again suggested gastric ulcer. At oper- 
ation a gastric carcinoma was found, but too extensive for removal. 
The patient died, April 24, 1924, and at autopsy the whole mucous 
membrane except the pyloric antrum was thrown into large irregular 
folds or polypoid masses resembling the convolutions of the brain. 
Sections from the central ulcerated area showed a carcinomatous 
structure— columns and groups of atj^ical epithelial cells supported 
by delicate stroma. 

The gross appearance of the specimen suggests yolyadenoma en 
nayye, with secondary carcinomatous transformation. In view of 
the condition found at autopsy, it is difficult to understand the 
•radiologic findings. It is scarcely possible that the diffuse polypoid 
condition developed subsequent to the radiologic examination some 
6 weeks previous to death. If it existed before that time and was 
not revealed by the examination, then radiologic diagnosis cannot 
always be depended upon to demonstrate the condition, and negative 
radiologic findings do not necessarily exclude the possibility of 
pobqDosis. 

Summary. 1. The literature on polypi and poljqjoid conditions 
of the gastrointestinal tract is reviewed, and their etiology, symp- 
tomatologjq. radiology, pathology and relationship to carcinoma 
discussed. 

2. Three cases of gastrointestinal disease with peculiar radio- 
graphic findings suggestive of polyposis are reported, and their 
progress over a period of two years or more reported. The question 
as to whether a diagnosis of pol 3 q)osis is warranted on the radiologic 
findings is discussed and also the advisability of surgical treatment. 

3. An unusual case of poljqjoid tumor of the duodenum is 
deseribed. 

4. A specimen of leukemic hj-perplasia of the gastric mucosa is 
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presented with gross appearance suggestive of that of -polyadcnoma 
en nappe. 

5. A specimen of pohjadenoma en nappe with cancerous transfor- 
mation is described. 

The authors’ thanks are due to Prof. Oskar Klotz, Department of Pathology of the 
University of Toronto, for material (Figs. 5, 6 and 7) and for kind suggestions and 
assistance. 
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BRITTAIN’S PATHOGNOMONIC SIGN OF GANGRENOUS 

APPENDICITIS. 

By G. Paul LaRoque, M.D., 

PHOFESSOR OP CliINICAL SURGERY, MEDICAL COLLEGE OF VIRGINIA: SURGEON TO 
MEMORIAL, ST. PHILIP, DOOLEY', SHELTERING ARMS AND RETREAT FOR THE 
SICK HOSPITALS, RICHMOND, VA. 

(From the Department of Surgery, Medical College of Virginia.) 

In many patients in whom the diagnosis of appendicitis was not 
made before operation the disease has been found to e.xist when the 
abdomen was opened. On the other hand, there have been many 
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cases in which, though everyone was quite positi'S’^e of the diagnosis 
of appendicitis before operation, the appendix was found to be either 
normal, trivially, chronically or pre-pathologically diseased. 

Most surgeons of experience are quite willing to admit that in 
many cases there are numerous errors in predicting the exact type 
of lesion to be found in a given case at a given moment. For this 
reason experienced doctors are prone to urge, on the one hand, imme- 
diate operation in every case and, on the other hand, a reasonable 
delay for longer observation. The practical effect is that we have 
often found the appendix to be gangrenous when that was unsus- 
pected, and we have often found the appendix to be normal or 
slightly diseased in cases in whom it was deemed vdse to perform 
an emergency operation upon first sight. 

In July, 1928, Dr. R. Brittain, an intern in the Richmond Memor- 
ial Hospital, was examining wdth me a young man in whom there 
was no doubt that he needed prompt operation for appendicitis. 
Upon palpation of the abdominal wall there was noted, in addition 
to tenderness and spastic rigidity of the overlying muscles, that 
the right testicle was suddenly retracted to the upper part of the 
scrotum. Repeated examination showed that this invariably oc- 
curred whenever the lower right quadrant was palpated, and the 
testicle remained retracted as long as the pressure was made. Upon 
relief of pressure, the testicle immediately dropped to its original 
position. 

Operation revealed that the appendix was gangrenous, the perito- 
neum fiery red and the cavity contained amber-colored exudate in 
this region. 

We had never observed this phenomenon before, and upon 
questioning a great many doctors and surgeons in the community 
we could find no one who had made the observation. 

From this time we began to look for the sign in every case of 
appendicitis and of other conditions bearing resemblance in symp- 
tomology to tliis disease. We have now observed it in nearly 
500 cases of gangrenous appendicitis and have failed to obser\’e it 
in more than 300 other acute abdominal affections, such as intestinal 
obstruction, gall bladder and ulcer diseases, kidney and ureteral 
colic, and nonsurgical affections, such as functional colicky pains, 
following dietetic indiscretions and the taking of purgative medicines. 

For more than 2 years now, since the obser^'ation of the first 
100 cases, we have come to look upon the sign as pathognomonic of 
gangrenous appendicitis, and proceed to operate upon the patient 
without further delay. On the other hand, when the sign is absent 
we have felt quite sure, and this has been substantiated by opera- 
tion, that the disease, if appendicitis at all, is not gangrenous, and 
do not hesitate to defer operation for further study. 

During our observations, before we had had sufficient experience 
to feel justified in acting upon our tentative conclusion of the 
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value of this sign, we operated upon a few patients in wliom we 
believed appendicitis to exist, and in whom we found the appendix 
was normal. One striking case of this was the case of a little boy, 
who had abdominal pain for 48 hours, together with vomiting, 
tenderness, and even the indication of a small mass which we 
thought was a small appendiceal abscess. He did not have Brittain’s 
sign, and before operation we announced that we might have been 
pinning too much faith upon the sign. Operation revealed that 
the boy had intussusception of the small bowel, uath complete 
mechanical obstruction, and a normal appendix. 

There have been a few other errors of observation and interpreta- 
tion of the sign. In one of the earlier cases, in a man nearly 70 years 
of age, the retraction was so slight that we were not sure it existed. 
We found at operation next morning a gangrenous appendix. In 
many cases, however, since this one, we have noted the sign in 
patients as old as 65 years, and just recently in a man aged 76 years; 
though one can easily imagine the retraction in such cases could 
rarely be so active as in younger men. 

We made an important observation in one case in which bj'- pres- 
sure exactly at the outer edge of the right rectus muscle exactly at 
the line of the umbilicus the right testicle retracted conspicuously. 
This was not interpreted as Brittain’s sign. There was no retrac- 
tion, mo rigidity and no tenderness upon pressure in the right lower 
quadrant. There was some question of gall bladder disease. 
Roentgen ray showed bone changes in the spine, possibly a product 
of arthritis. Exploratory operation showed nothing abnormal in 
the abdomen. Could the tenderness and testicle retraction elicited 
by pressure exactly at the site of entrance of a nerve into the rectus 
muscle have been the result of neuritis incident to spinal arthritis ? 

In young children the testicles retract so easily that it is easy to 
be deceived in believing the sign is present when it is not. We 
have noted, however, that normal retraction influences both testicles 
(is not confined to the right side), and this is of differential diagnostic 
value. 

In widespread peritonitis secondary to perforating ulcer of 
24 hours or longer duration the testicle may be pulled up into an 
abnormally high position independently of pressure, and retained, 
i.e., it does not come higher when pressure is made and does not 
go down when the palpating hand is removed. We note, therefore, 
that the sign of appendicitis involves both phenomena, namely, 
retraction upward when a palpating hand is applied, and return 
downward when pressure is removed. The sign is not influenced 
by morphin. 

A certain technique in making the examination is necessary. 
The patient should be quietly at rest, the bedclothes pulled well 
down, a careful inspection made before the examining hand is 
applied and the patient’s mind diverted from the test. Careful 
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palpation of the left side and upper abdomen is made before the 
right lower quadrant is touched. Then, upon a gentle touch of 
the lower right quadrant, especially at the McBurney area, as soon 
as the finger is applied the testicle is seen to retract upward. As 
long as the finger is held in contact 'the testicle remains in this 
position. As soon as it is removed the testicle will drop back to its 
original position. 


'7^3 fide pefmded 



\Mnferiop. superior spins' 


Sliowing the retraction of the testicle when pressure is made on McBurney’s 
point, in a case of gangrenous appendicitis. The testicle is normally located in the 
area surrounded by the dotted tine. 


It has been observed in some cases that, with the hand remaining 
gently on the abdominal wall, the testicle may drop back to its 
original position and then upon the removal of the finger will again 
retract (rebound retraction). 

We thought for a while that in cases of gangrenous appendicitis 
located high up behind the cecum the sign might not appear or be 
less active. Further observation showed that it was present even 
in these cases, though it was less noticeable when pressure was made 
at IMcBurney’s point than when pressure was made slightly higher 
toward tire loin. 

Now, with ample exircrience in the differential diagnosis between 
appendicitis and the other diseases with which we have .so often 
found difficulty and made errors, we feel it desirable to present this 
sign to the profession, and have named it in honor of the young 
man who first noticed it, Brittain's sign. 

The e.xplanation of this phenomenon will still have to be tlico- 
rctical. We assume that it is a manifestation of muscular contnic- 
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tion involving the internal oblique and its cremaster portion, which 
surrounds the spermatic cord and draws the testicle up. This is 
commonly explained upon the same basis as is the contraction of the 
right rectus muscle and the external oblique, by the transmission 
of the impulse from the point of irritation (the appendix and perito- 
neum) to the spinal cord and back over the motor nerves of the 
reflex arc to the muscles of the abdominal wall and the spermatic 
cord. 

Smnmary. In the presence of gangrenous appendicitis palpation 
of the lower right quadrant of the abdomen invariably produces 
sudden retraction of the right testicle, which drops to its original 
position as soon as pressure is withdrawn. 

The constant presence of this sign, first observed by Dr. Brittain, 
in 1928, in nearly 500 cases of gangrenous appendicitis, and its 
absence in more tlian 300 other acute abdominal conditions, make 
it, we believe, pathognomonic for gangrenous appendicitis. 


STUDIES IN COMPLETE HEART BLOCK. . 

. I. THE Cardiac Output and the Peripheral Circulatory 

Mechanism. 

By Laurence B. Ellis, M.D., 

ASSISTANT IN MEDICINE, HARVARD MEDICAL SCHOOL, 

and 

Soma Weiss, M.D., 

ASSISTANT PROFESSOR OF MEDICINE, HARVARD MEDICAL SCHOOI,. 

BOSTON, MASS. 

(From the Thorndike Memorial Laboratory and the Second and Fourth Medical 
Services (Harvard) of the Boston City Hospital, and the Department of 
Medicine, Harvard Medical School, Boston, Mass.) 

Although numerous clinical and electrocardiographic studies of 
complete auriculo ventricular block have been published, less atten- 
tion has been given to the physiologic changes in the hemodynamics 
of this condition. In recent years it has become increasinglt' 
recognized that abnormal functioning of the heart is frequently 
accompanied by changes in tlie peripiieral circulatory mechanism. 
In spite of the fact that the methods available for studying the 
physiology of the circulation in man are often indirect and limited 
in applicability, significant results may be obtained when several 
procedures are carried out simultaneously in a series of cases. 

Complete heart block is a clinical condition of not infrequent 
occurrence which is generally considered of serious prognostic sig- 
nificance but wliich may exi.st for many years without symptoms. 
In order to maintain normal bodily functions in this condition, in 
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the presence of the striking changes in the cardiac mechanism, it is 
probable that compensatory adjustments occur' throughout the 
entire vascular system. These readjustments may be in the nature’ 
of an increase in the stroke output of the heart or of changes in the 
blood pressure, blood volume, oxygen transport by the blood or 
possibly in the peripheral vascular tone. The aim of this study was 
to determine the nature and extent of these circulatory adjustments. 

Clinical Protocols. Studies were made on 5 patients with complete 
heart block who varied in age, extent of incapacity and objective 
signs of cardiac failure. As the clinical protocols are of importance 
in interpreting the observations, they are presented before the 
experimental data. 

Case Reports. Case I. — L. S., aged thirty-three years, male, Jewish, 
newspaper reporter. As a cliild he had a throat infection which may have 
been diphtheria, but had never had sj^ihilis or any rheumatic infection. 
For about ten years he had suffered from intermittent attacks of epigastric 
pain accompanied bj^ considerable gas. Peptic ulcer was suspected, but 
it w'as considered more probable that his symptoms were due to gastric 
neurosis. Seven years ago a complete heart block was discovered during 
the course of a routine physical examination, which persisted to date. 
There had never been any cardiac sjTnptoms in spite of the fact that the 
patient was very active physically— a long-distance swimmer and a gymnast. 

The physical examination was essentially negative. There was no 
pulsation in the neck. The heart was not enlarged to percussion; the 
sounds were regular at a rate of 40 per minute and of good quality, although 
there was some variation in the intensity of the first sound. No murmurs 
were heard. There was no arteriosclerosis or edema. The systolic blood 
pressure was 128 and the diastolic 80. The lungs were normal. The 
Wassermann reaction of the blood was negative. A teleroentgenogram of 
the heart showed it to be normal in size and shape; under the fluoroscope 
the ventricular contraction appeared forcible, the contraction of the heart 
being about 1 cm. with each beat. Measurements of the heart shadow 
were 8.2 cm. to the right and 4.7 cm. to the left, giving a total transverse 
diameter of 12.9 cm. The internal diameter of the chest was 28.1 cmi 
Repeated electrocardiograms always showed complete heart block with an 
auricular rate of 60 and a ventricular rate of 40; the P-P intervals being 
slightly shorter when a ventricular complex fell between them. The Q-R~S 
complexes were normal and the T weaves upright in all leads. The axis 
was normal. 

Diagnosis. Complete heart block. Etiology questionable, possibly of 
congenital or diphtheritic origin. Gastric neurosis. 

Case II.— R.S., aged thirty-three years, colored housewife, in perfect 
health. She had never had diphtheria, syphilis or any rheumatic infection. 
Her slow heart rate was first noted nine j’ears ago, during the course of a 
routine insurance examination and probably had persisted since. She had 
never had .any cardiac symptoms, although she led an active life. 

Physical examination was essentially negative. There was no pulsation 
in the neck. The left border of the heart was percussed 10 cm. to the left 
in the fifth costal interspace, 2 cm. outside the midclavicular line. The 
sounds were of good quality, regular, at a rate of 35 per minute. There 
was a variation in the character of the first sound both at the apex and base; 
sometimes it was loud and snapping, and at other times muflled. No 
mimmirs were heard. The lungs were clear; there was no arteriosclerosis 
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or edema. The blood pressure was 115 systolic and 70 diastolic. The 
Wassermann reaction of the blood was negative. Teleroentgenogram 
measurements of the heart showed slight transverse enlargement, I’lie 
heart show measured 8.9 cm. to the left and 4.9 cm. to the right, giving a 
total transverse diameter of 13.8 cm. The internal diameter of the chest 
was 24.1 cm. Fluoroscopic examination showed an increased ventricular 
excursion, the ventricle contracting 1 to 1.5 cm, with each beat. The 
electrocardiogram showed complete heart block, with an auricular rate 
of 75 and a ventricular rate of 35 per minute. The Q-R-S complexes were 
normal and the T waves upright in the first and second leads, but inverted 
in Lead III. There was left ventricular preponderance. 

Diagnosis. Complete heart block of doubtful etiology, possibly con- 
genital. 

Case III,— 0,. L., aged seventy-eight years, Norwegian, janitor; entered 
the hospital with a complaint of dizziness and fainting. His past historj' 
was unimportant; he had never had diphtheria, s 3 rphilis or any rheumatic 
infection. One month before entry he began to be moderately dyspneic 
on exertion. Two weeks later he developed a dull pain beneath the left 
clavicle which came and went without relation to exertion. One week 
before entry he experienced a sudden transient attack of faintness and 
dizziness. Similar attacks recurred about twice daily until he entered 
the hospital. At that time he also noted slight orthopnea and edema of the 
ankles. Physical examination on entry showed a rather tliin old man in 
no distress. There was a marked arcus senilis and moderate sclerosis of 
the fundal vessels of the eye. The heart borders could not be accurately 
determined. The sounds were regular at a rate of 38 and of fair quaUty. 
There were no murmurs. The aortic second sound was accentuated. 
There was moderate peripheral arteriosclerosis and slight edema of the 
ankles. The systolic blood pressure was 270 and the diastolic 80. The 
lungs were emphysematous, but otherwise negative. The Kahn reac- 
tion of the blood was negative. The urine showed a specific gravity of 
1.015 to 1.020, and on repeated examination albumin ranged from none to 
a trace. There were occasional hyalin and granular casts. 

The heart showed moderate transverse enlargement by roentgenogram, 
with a prominent left ventricle. The aorta was tortuous and calcified. 
Electrocardiogram showed complete heart block with an auricular rate of 
90 and a ventricular rate of 40, The Q-R-S complexes were normal; the 
T waves were diphasic in the first lead and upright in the other two. The 
axis was normal. The patient was digitalized and kept in bed ; he improved 
slightly, and the edema disappeared. His condition became stationary; 
he was quite comfortable in bed, but on exertion dyspnea and dizziness 
returned. Six weeks after entry the special clinical studies were made. 
A month later he had three marked Adams-Stokes attacks in one week. 
Four months after entry his dyspnea became somewhat worse; a month 
later he developed bronchopneumonia and died. Autopsy w'as not obtained. 

Diagnosis. Complete heart block, etiology arteriosclerosis; arterio- 
sclerotic heart disease. 

Case IV.— M. G., aged fifty-eight years, American liousewdfe, was 
admitted because of fainting spells. Her past history w^as unimportant; 
she had never had diphtheria, s 5 q)hilis or any rheumatic infection. Two 
years before entry she began to be dj^spneic on exertion, to tire easiK 
and to have slight edema of the ankles. Her local physician told her she 
had higli blood pressure and diabetes, and he limited her acti^dt 3 ’■ and her 
diet. Shortlj”^ after this she had her first fainting attack and subsequent!}' 
had about tw'enty up to the time of entry to the hospital. All of her 
symptoms gradually increased in intensity. 
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Physical examination on entry showed a rather obese woman comfortable 
in bed. There was slight arteriosclerosis of the vessels of the ej’egrounds. 
A venous pulsation at a rate of 90 was seen in the neck. The lungs were 
clear. The_ heart was enlarged, the left border being percussed 14.5 cm. 
in the fifth intercostal space. The sounds were of fair qualit}" and regular 
at a rate of 30. There was a harsh systolic murmur, best heard in the second 
and third interspaces, transmitted to the neck with a S 3 ’-stolic tluill. The 
aortic second sound was accentuated. The liver was palpated 4 cm. below 
the costal margin. There was slight edema of the ariJdes. The blood 
pressure was 240 sj'stolic and 70 diastolic. The ICahn reaction of the blood 
was negative. The urine was negative except for a trace of sugar on entry ; 
this disappeared under treatment. 

Teleroentgenogram showed that the shape of the heart was consistent 
with a mitral deformity in the region of the left auricle and enlargement 
to the left. The measurements of the heart shadow were 13.4 cm. to the 
left and 5.2 cm. to the right. The total transverse diameter was 18.6 cm.; 
the internal diameter of the chest, 27 cm. The first electrocardiogram 
showed complete block, with an auricular rate of 90 and a ventricular rate 
of 30. The Q-R-S complexes were prolonged to 0.12 to 0.14 seconds 
and were slurred in all leads. The T waves were opposite the main deflec- 
tion of the Q-R-S complex in each lead. The findings were tj'pical of left 
bundle-branch block. A few days later another electrocardiogram resem- 
bled the preceding except that right bundle-branch block now existed. A 
possible explanation for the development of first left and then right bundle- 
branch block in successive electrocardiograms is that the origin of the 
impulse wliich excited the ventricular contraction was first in one branch 
of the bundle of His and subsequently shifted to the other branch. 

With rest in bed the patient improved considerably. The edema cleared 
up, the liver diminished in size and she had no Adams-Stokes attacks during 
the six weeks she remained in the hospital. The studies reported here were 
performed about two weeks after entrj'. Her sj'mptoms, however, soon 
recurred. She reentered the hospital a month later, had repeated Adams- 
Stokes seizures of great severity, some relieved only by adrenalin, and 
finally died in such an attack. Autopsy was not obtained. 

Diagnosis. Complete heart block, etiology^ arteriosclerosis; arterioscler- 
otic heart disease; aortic stenosis; bundle-branch block; diabetes mellitus. 

Case V. — M. T., aged fifty-seven j'ears, American house^vife, who was 
admitted with a complaint of shortness of breath. She gave no liistory 
of ^phtheria or sy^ihilis and had been well until four years before entry, 
when she had an attack of a migratory polyarthritis with fever. Shortly 
afterv’ards she had several fainting spells and was under treatment for 
several ‘weeks for heart trouble in this hospital. At this time an electro- 
cardiogram showed partial heart block with a P-R interval of 0.2S seconds 
and a rate of 57, The patient then improved and felt fairly well until a 
year and a half before entry. After that time she had increasing edema 
and dj’spnea on exertion and for several weeks was bed-ridden. 

Physical examination on entry showed a dyspneic, cj-anotic woman. 
The Veins of the neck were somewhat congested. The lungs showed 
moderate dullness and rales at each base. The heart was greatly enlarged 
to the left. Tlie sounds were regular and of rather poor quality at a rate 
of 36. Bloving systolic and middiastolic murmurs were heard at the apex, 
and a bloving diastolic murmur along the sternal border. No peripheral 
arteriosclerosis was noted. Tliere were marked ascites and extensive 
anasarca. The svstolic blood pressure was 210 and the diastolic SO. 

Tlic Kahn test of the blood was negative. Teleroentgenogram of tiie 
heart showed marked transverse enlargement and widening of the great 
vessels. An electrocardiogram showed complete heart block with a veil- 
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tricular rate of 37. No P waves Avere visible. The Q-R-S complexes 
measured 0.08 to 0.12 seconds and were slurred, probably due to intra- 
ventricular block. The T waves were flat in Lead I and inverted in Leads 
II and III. The axis was normal. With rest in bed the patient improved 
but slightly, and her condition then became stationary. The special 
studies were carried out ten weeks after adiriission, when her physical 
condition was but little better than it was on entry. She was discharged 
a few weeks later. While at home her symptoms persisted, gradually 
grew Avorse, and she died nine months later. No autopsy was obtained. 

Diagnosis, Complete heart block, etiolo^ rheumatic fever; rheumatic 
heart disease; mitral stenosis and regurgitation; aortic regurgitation; prob- 
ably auricular fibrillation; intraventricular block; marked congestive heart 
failure. 

Methods of Observation. The blood pressure was determined by 
a mercury sphygmomanometer; the vital capaeity by a Collins 
spirometer. The circulation time AA^as found by the histamin reac- 
tion method.^ The cardiac output Avas estimated according to the 
technique of Field, Bock, Gildea and Latlirop.’ The principle of 
this method is that first described by Fick Avhereby the carbon 
dioxid contents of the arterial and mixed venous bloods in the lungs 
are indirectly estimated from an analysis of respiratory gas samples. 
The heart output is then calculated bj'’ dividing the carbon dioxid 
excreted by the subject per minute by the difference between the 
arterial and mixed venous carbon dioxid contents. Seven alveolar 
and “virtual A’-enous” gas samples were obtained for each deter- 
mination. In one instance the acetylene method of Grollnian''® Avas 
also emploj'^ed. The blood volume was calculated by the dye 
method.'* The venous pressure Avas measured by the direct method 
of Moritz and Tabora,*^ except that the Eyster indirect technique® 
Avas employed with Case V. In our experience the results obtained 
by these tAVO methods are comparable. 

The metabolism of the first 4 patients Avas obtained by the Tissot 
method and of the fifth patient by a Collins spirometer. For the 
determination of the oxj'gen and carbon dioxid content of the blood 
samples Avere taken under oil from the cubital and femoral A'eins 
Avithout stasis and from the femoral artery. The analyses Avere 
• carried out according to the manometric method of Van Slyke.'^ 
Lactic acid determinations Avere made according to the technique 
of Friedemann, Cotonio and Shaft’er.® All studies AA'ere made in 
the postabsorptive state in semirecumbent position. 

Interpretation, of Results. Tables I, II and III outline tlie results 
of these obserA’^ations and giA’^e the aA-erages and ranges for similar 
determinations obtained by us at A'arious times on groups of normal 
indiAuduals. Our normal figures agree closely Avith the findings of 
other inA^estigators Avho used the same techniques. 

The 5 patients studied showed clearly three grades of circulatory 
functional capacity. Cases I and II had no functional imjiairment 
AAdiateA’cr. Cases III and IV AA'ere compensated at rest at the time 
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of tlie investigation, but showed definite evidence of myocardial 
damage and developed symptoms on slight exertion. (Class 2b of 
the American Heart Association Classification. Case V remained 
decompensated even in bed. (Class 3.) By evaluating the observa- 
tion on all 5 patients, therefore, it should be possible to show not 
only what physiologic changes the heart block in itself produces in 
the circulatory mechanism, but also what further changes may take 
place as the myocardial reserve is progressive!}^ diminished. 


Table II.— The Cabdiac Output in Case II as Measured by the 
Acetylene Method. 


Case. 

Heart 

rate 

per min. 

Arterio- 

venous 

O 2 differ- 
ence, 
cc./L. 

Oxygen 

consump- 

tion 

per min., 
cc. 

Cardiac 
output 
per min., 
I 4 . 

Cardiac 
output 
per beat, 
cc. 

Basal 
metab- 
olism, 
per cent. 

II (R. S.) . . . 

36 

58.6 

187 


89 

-9 


36 

55.9 

187 


93 


Normal average* . 


59.3 

. , . 


60 



* Normal figures as given by Grollman.* 


Table III. — Measurements of the Oxy’qen and Carbon Dioxid Arteriovenous 
Differences and the Arterial Saturation in Cases I, IV and V. 



Arteriovenous difference. 


Arterial. 


Case. 

Arm. 

Leg. 

1 


1 

1 Satura- 


Oxygen, 

vol.% 

Carbon 

dioxid, 

vol.% 

Oxygen. 

vol.% 

Carbon 

dioxid, 

vol.% 

Content, 

vol.% 

Capacity, 

vol.% 

i tion, 

1 vol.% 

1 

I (L. S.) . . 

3.35 

3.27 

5.23 

3.16 

18.44 

i 

■ 19.13 ' 

96 

IV (M. G.) . . 

2.63 

1.92 

5.24 

4.35 

17.97 

20.07 

90 

V (M. T.) . . 

Normal average 

9.32 

7.86 

10.95 

7.27 

17.74 

19.85 

89 

(13 cases) . 

3.61 

4.95 

3.30 

5.31 


19.40 1 

93 

Normal range 

1 to 5 

1.7 to 
8.3 

1 to 8 

1.6 to 
9.4 


17.3 to j 
21.88 1 

89 to 96 


No attempt will be made to analyze the symptoms and physical 
signs of these patients. Such an analysis will be made from a larger 
series and published later. 

Arterial Blood Pressure. Tlu-ee of the patients showed the char- 
acteristic greatly elevated systolic and normal or low diastolic 
pressures which have often been noted in association with heart 
block. The 2 patients who had. a normal arterial blood pressure 
were relatively young and without functional impairment, or evi- 
dence of organic myocarditis or peripheral arteriosclerosis. Pos- 
sibly these 2 patients had elastic arteries which by stretching and 
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contracting assisted in the forward movement of the blood. The 
young patients thus showed an ability to adjust their circulatory 
mechanism to the heart block more simply than the others and 
Avithout imposing the added strain wJiich the compensatory systolic 
In^jertension exerts upon the cardiovascular apparatus. 

In the 3 cases in which high blood pressure existed the increase 
was evident only in the systolic pressure. This tj-pe of hj’pertension-, 
then, is the direct result of increased ventricular discharge and 
bears no relation to the peripheral resistance except insofar as the 
high pressure depends upon the elasticity of the arterial system. 
Such hj-pertension is occasionally seen in persons witli senile arterio- 
sclerosis AAuthout heart block, but is fundamentally different in its 
nature from primary or essential hypertension. In the latter con- 
dition the fault lies in an increased peripheral resistance without an 
increase of the stroke Amlume and cardiac output, as has been 
shown by the authors^! and others. 

It is obviously impossible, therefore, to estimate from the arterial 
pressure alone whether the cardiac output per beat or per minute 
is normal. On the one hand, the blood pressure may be normal, 
with a marked increase in ventricular discharge, as in the first 
2 cases of this series; on the other hand, the arterial pressure may 
be markedly elevated, although the cardiac output is not increased, 
as in cases of essential hj^^ertension. 

Venous Pressure. The venous pressure was normal in the 4 
patients who were compensated at rest. The fifth case had an 
elevated A'enous pressure and also showed evidence of marked 
peripheral venous congestion. It is evident, therefore, that heart 
block per sc does not tend to increase the venous pressure above the 
normal limits. 

Vital Ca-pacitij. The vital capacity of the first case was normal. 
The reason for the somewhat loAvered vital capacity in the second 
case is not evident, since she showed no objective or subjective 
evidence of pulmonary disease or A'enous stasis. The diminished 
vital capacity in Cases III and IV is in accord with the usual findings 
in persons Avho .show a lowered cardiac reserve of similar extent. 

Cardiac Output and Velocity of Blood Flow. Several workers liave 
concluded, as a result of clinical observations and assumptions, in 
jiarticular by taking the high pulse prc.ssure as an index of increased 
ventricular discharge, that the output per beat in heart block is 
greatly increased. Von Bergmann and Plesch,’- in 1909, apjilying 
the Fick principle, computed the cardiac output per beat and per 
minute in 1 patient and found the stroke volume increased to 200 cc. 
Lnndsgaard,'^ Liljestrand and Zander*^ and most recently Smith, 
"Walker and Alt,'^ using the Field and Bock apjffication of the Fick 
principle, estimated the cardiac minute volume to be essentially 
normal during re.st, with a consequent increase in the output per 
beat. During e.xcrcise jiaticnts ivith total block differ in their 
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ability to increase the cardiac output normallyd'^’''*’^'’ It is evident 
that this ability depends to a certain extent upon whether or not 
the ventricular rate is increased by exertion, since of all tlie cases 
reported only those who responded to exercise by a considerable 
increase in ventricular rate showed a normal increase in cardiac output . 

The cardiac outputs of Cases I to IV in our series were determined. 
The teclmical procedure could not be carried out on Case V because 
of the pulmonary congestion. The cardiac outputs per minute as 
estimated in the 4 cases fell within the normal range. (Tables I 
and II.) Although the total cardiac outputs per minute were 
somewhat below the normal average, the blood flows per 100 cc. of 
oxygen consumption agreed closely with the average normal figure. 
To maintain this normal minute volume output of the heart in the 
presence of a markedly lowered heart rate the systolic discharge 
per beat had to be increased to a considerable extent in these 
patients. Our findings, therefore, agree closely with those of other 
observers as to the increase in stroke volume output and the main- 
tenance of an essentially normal minute volume output at rest. 
No direct estimations of the amount of increase in blood flow during 
exercise were made. 

The circulation rate from arm to face was determined in Cases I, 
II and IV. Changes in the cireulation rate and in the cardiac out- 
put usually run parallel. However, if the cross section of the 
vascular bed is increased, the circulation rate may be greatly 
diminished without change in the cardiac output. In Cases I and 
II the circulation rate was normal. In Case IV, in spite of a normal 
cardiac output, the circulation time was greatly prolonged. Since 
the circulating blood volume in this patient was not increased, it 
would seem that there was a relative increase in the proportion of 
blood in the lungs with an increase in the cross sectional extent of 
the pulmonary vascular bed. That this increased blood volume 
in the pulmonary circuit does not invalidate the procedure for the 
determination of the cardiac output is evident from the fact that 
her arterial blood saturation was normal (90 per cent) and her 
alveolar carbon dioxid tension was within normal limits. 

Peripheral Blood Flow. To check our findings as to cardiac 
output further and to gain some idea of the tissue consumption 
of oxj’^gen, the ox;^’^gen and carbon dioxid contents and the arterio- 
venous oxygen and carbon dioxid differences of blood dravni from 
the cubital and femoral veins were measured. Although changes in 
the arteriovenous oxygen and carbon dioxid differences do not 
necessarily run parallel to changes in the cardiac output or blood 
flow as a whole, nevertheless, in our experience, a rough parallelism 
does exist — since the vessels from which the blood is drawn drain 
skeletal musculature (in particular, the legs) which represents at 
least 30 per cent of the oxygen consuming tissues of tlie body. 
Normally there is considerable individual variation i)etween the 
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arteriovenous oxygen and carbon dioxid differences, but such varia- 
tions fall within a definite range. Arteriovenous differences mark- 
edly higher than this range, therefore, are a strong indication of a 
reduction in the total blood flow. Our findings tend to corroborate 
tliis theory. (Table III.) In Cases I and IV, in which normal 
cardiac outputs were determined by the Fick prmciple, the arterio- 
venous oxygen and carbon dioxid differences from both arm and 
leg fell well within the normal range. In Cases I to IV the differ- 
ence in carbon dioxid tension between alveolar and virtual venous 
gas samples was within the normal range (Table I)— a further 
indieation of normal tissue exchange of gases. In Case V, who 
clinically was decompensated at rest and on whom it was teclmic- 
ally impossible to determine the cardiac output, the arteriovenous 
oxygen and carbon dioxid differences were found to be definitely 
higher than the normal range. This suggests that in this patient 
the blood flow was diminished. Such diminished cardiac output 
in the presence of circulatory failure is to be expected, as it was also 
found bj'^ the authors in a group of patients with rheumatic heart 
disease.^'^ 

No evidence of an increase in the blood flow tlu-ough the legs of 
Case V was found in spite of the fact that there was marked edema 
of the lower extremities. This is contrary to the finding reported 
by Harrison and Pilcher'® of a decreased oxj’^gen utilization from the 
blood flowing through an edematous extremity. 

Lactic Acid and Arteriomnous Oxygen Difference at Rest and 
After Exercise. To throw further light on the state of the peripheral 
circulation both at rest and following mild exercise, lactic acid 
and arteriovenous ox^'^gen difference determinations were made on 
Case I (L. S.) at rest and at intervals after he had performed a mild 
exercise (climbing two flights of stairs at a slow rate). In Table 
these values are given with the corresponding normal ranges and 
normal averages from identical procedures on a series of 10 healthy 
persons. It will be seen that the changes in arteriovenous oxj'gen 
difference were similar to the normal in direction and degree both 
in the arm and leg. Following exercise the patient’s heart rate rose 
momentarily to 70, remaining regular, but subsided within thirty 
seconds to the resting level of 40. 

The lactic acid content of the blood is also given in Table IV 
and Chart I, where it is compared botli with the normal findings 
and those obtained in 10 compensated patients with heart disease. 
It will be seen that following exercise the rise is somewhat less than 
in the average normal case, and markedly less than in cardiac 
patients.'® Since this man was a trained athlete, this finding, wliicii 
is in accord with the work of Dill, Talbott and ]!:dwards=“ on the 
effect of training on the circulator>' mechanism, indicates that even 
in the presence of heart lilock the peripheral circulatory resi)on.‘ies 
may be normal. 
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Blood Volume. In each of the 4 patients in whom the blood 
volume was determined a reduction in the amount of circulating 
blood was foimd. (Table I.) Since tliis reduction in circulating 
blood volume existed without a decrease in the blood pressure or an 
increase in the minute volume flow, it is evident that there must 
have been a decrease in the extent of the peripheral vascular bed. 
In view of the fact that there was in no case any evidence of mark- 
edly increased peripheral resistance, it is most unlikely that the 
reduction took place to anj"- extent in the arteriolar or capillary 
systems which are chiefly responsible for peripheral res'stance. 

Basal Metabolic Rate. In every case the basal metabolism was 
below the theoretical normal, although in on^' 1 case (Case I) 
did it fall below the lower limit of normal, namely, — 15. (Table I.) 
It is not clear whether the organism readjusted itself to the altered 
circulatory conditions by decreasing its oxj^gen consumption or 
whetlier some underlying physiologic condition produced both com- 
plete block and a lowered metabolism. 

Discussion. As a result of these observations on 5 cases of total 
heart block it is possible to summarize the circulatorj" changes which 
occurred in these patients. The blood flow was essentially normal 
at rest so long as the patient did not show evidence of circulatory 
failure in bed. To maintain a normal blood flow with a greatly re- 
duced heart rate it is necessary for the output of the heart per beat 
to be increased markedly, and secondarily for the systolic arterial 
pressure to be raised, provided the peripheral vascular system is 
sclerosed and rigid. The circulating blood volume in the patients 
was somewhat reduced, and there was probably a diminution in the 
extent of the peripheral Avascular bed. The peripheral resistance, 
however, was not increased. Whether our findings of a somewhat 
lowered basal metabolism has any relation to the heart block— 
either as cause or effect, it is impossible to state. 

The symptoms of patients witli heart block are of tAVO types: 

(1) those of congestive or anginal heart failure, resulting from the 
myocardial degeneration which often accompanies the condition, 
and of AAdiich tlie heart block may be merely one manifestation; 

(2) the Adams-Stokes attacks, AA'hich are probably due to insufficient 
cerebral circulation brought' about either by the inability of the 
heart to respond to the demands of exertion, by alterations in the 
peripheral circulatory adjustment, or, and this is probably the most 
common cause, by a local decrease in the irritability and responsive- 
ness of the ventricles Avith periods of A’enfricular asystole. It is 
evident that complete heart block is not incompatible Avith a normal 
life and that the prognosis as to health and life is much more depen- 
dent on the presence or absence of accomjianying myocardial disease 
than on the block itself. 

Summary and Conclusions. 1. Studies Avere made on o patients 
Avith complete heart block, 2 of Avhom .shoAvod no, 2 moderate and 
1 ])ronounced functional disability. 
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2. The 2 patients with no functional incapacity and no arterio- 
sclerosis had normal arterial blood pressures. The remaining 3 
had a sj^stolic hypertension. 

3. In the absence of cardiac failure the venous pressure was 
normal. 

4. In the 4 patients with no circulatory failure at rest normal 
■\-alues for the cardiac outputs per minute were found. The cardiac 
outputs per beat in these patients were increased 40 to 50 per cent 
above the normal. In the fifth patient, with circulatory failure in 
bed, indirect evidence of a decreased blood flow was obtained. 

5. The circulating blood volume was reduced in each of 4 patients. 
It was not measured in the fifth. 

6. Four patients had basal metabolic rates in the lower part of 
the normal range; the fifth had a metabolism 20 per cent below 
normal. 

7. The degree of elevation of the lactic acid and the changes of 
blood gases following exercise were normal in 1 patient who had good 
functional capacity. 

S. The increased stroke volume of the heart, the systolic hyper- 
tension, the reduced blood volume and possibly the somewhat 
lowered basal metabolic rate may be considered compensatory 
responses tending to maintain a constant and adequate blood supply 
to the tissues during the prolonged diastolic pauses consequent upon 
the slow heart rate. 
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In a recent study of 100 aortic aneurysms coming to autopsy* it 
was noted that rupture occurred in 47 per cent of the cases. In tJic 
large majority of these the site of rupture was either into the pleural 
cavities or into some portion of the bronchial tree; rarely rupture 
occurred into one of the great vessels of the mediastinum, there 
being 2 cases in which an arteriovenous aneurysm was formed by 
jjerforation of the aneurysm into the superior vena cava. In 1 ca.se 
the aneurysm had exerted sufficient pressure upon the pulmonary 
arterv to cause some erosion of the vessel and to have been tlic 
immediate cause of death. In the case herewith reported niptiirc 
occurred into the conus arteriosus of the right ventricle. Ante- 
mortem diagnosis of the aneurysm was not made. The resulting 
physical signs were so typical of interventricular septal flcfcct that 
the clinical diagnosis of IMaladie dc Roger was made, along with 
that of svphilitic aortitis and aortic insufficiency. 
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Case Report. History. H. C., a negro man, aged 28 years, laborer by 
occupation, was admitted to the John Sealy Hospital, October 2, 1929, 
complaining of shortness of breath and pain in the left chest. He dated 
his illness as beginning 3 months prior to entry, at which time he first 
noticed sharp and shooting pains about the heart and a feeling of fullness 
in the left chest. The pain was paroxysmal in nature, substernal in location 
and of short duration. About 2 months later he developed rather suddenly 
a severe moderately productive cough associated with severe di^spnea. 
Occasionally the sputum would be blood tinged. The dyspnea increased 
rapidly, and for the past week he was compelled to spend the entire night 
in a sitting posture in order to breathe. Night sweats had been experi- 
enced for about a week. There had been a loss in weight of 18 pounds. 

The family history was irrelevant. With the exception of a penile sore 
at the age of 22 j’-ears, his past history was devoid of serious or significant 
illness. 

Physical Examination. The patient was well developed, well nourished 
and showed marked respiratory distress. There was noticeable pulsation 
of the great vessels of the neck. -Slight cyanosis was present. Many 
moist rales of the crepitant variety were heard over the bases of the lungs. 
The pulse was regular, rate 110 and Corrigan in character. Visible pulsa- 
. tion of the peripheral vessels was noted. Capillary pulsation was observed 
in the nail bed. The blood pressure in both arms was the same, 120 mm. Hg 
systolic and 10 mm. Hg diastolic. 

The heart was greatly enlarged, the left border being 12 cm. from the 
midsternal line in the sixth left intercostal space. The supracardiac dullness 
measured 7 cm. A pronounced superficial systolic thrill was felt over the 
precordium, maximal in the third and fourth interspaces adjacent to the 
left border of the sternum. On auscultation over the aortic area a short 
systolic murmur was heard, followed by a long, loud blowing, diastolic 
murmur which was transmitted downward along the left border of the ster- 
num toward the apex of the heart. Maximal, in the fourth left intercostal 
space there was heard an intense, superficial, rasping systolic murmur, 
which was transmitted well over the entire precordium. At this same 
area a diastolic murmur was heard. However, it was thought to have been 
generated at the aortic area. No edema was present. 

A daily elevation of temperature occurred, usually reaching 100° F. 
The leukocyte count was 14,200, with 74 per cent polymorphonuclear forms. 
The blood culture was negative. A teleoroentgenogram revealed the 
transverse inside diameter of the chest 28 cm., transverse diameter of heart 
at apex 17 cm. and aortic arch 7 cm. Fluoroscopic study of the heart and 
great vessels was not done. The electrocardiogram showed a moderate 
degree of right axis deviation and a sinus tachycardia. The Wassermann 
reaction on the blood was 4-}-. 

Course in Hospital. In spite of rest in bed, digitalization and the other 
usual therapeutic measures, there was a progressive increase in the degree 
of cardiac failure. Edema of the lower extremities appeared along ^vith 
an accumulation of fluid in the abdominal cavity and the right chest. 
Death due to cardiac failure occurred 15 da}'s after adimssion. 

The clinical diagnosis was congenital heart disease, vdth interv'entncular 
septal defect, sypliilitic aortitis with extensive destruction of the aortic 
valves and possibl}'' a subacute bacterial endocarditis. 

Necropsy. The heart was about twice the normal size and shov ed rather 
marked dilatation of all chambers. The wall of the left ventricle vas 
*1.5 cm. in thickness. The ascending portion and the arch of the aorta was 
the seat of a diffuse saccular dilatation which measured 10 cm. m its greatest 
diameter. The innominate and left common carotid arteries ^™se from the 
dome of the sac. A large mixed thrombus nearly entirel}' filled the sac. 
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Behind the right posterior cusp of the aortic valve the sinus of Valsalva was 
pouched out to form a small aneurysmal sac which extended do-ftm just 
posterior to the orifice of the pulmonarj'^ artery. The bottom of this sac 
opened into the cavity of the right ventricle through an aperture 1 cm. in 
diameter, which passed through the lower part of the posterior leaflet of 
the pulmonary valve. This leaflet was fairly adherent to the wall of the 
pulmonary artery at its base. The edges of the aperture were rounded 
and smooth, and it appeared to have been present for some time. There 
were no clots in this aneur 3 'smal sac, which made it evident that blood 
passed freelj' from the aorta into the right ventricle during life. The 
aortic ring showed considerable dilatation. The aortic valves showed 
some thickening and rolling of the free edges. In the intima of the ascend- 
ing portion of the aorta were found multiple linear and stellate scars. 
(f?ee illustration.) 



View from ripht ventricle, phowinp tlic conus arteriosus and the pulmonary valves. 
The jxirforation is seen in the lower portion of the posterior valve. (.See arrow.) 


The anatomic diagnoses were hjyertrophy and dilatation of the heart, 
sj-philitic aortitis and aortic vaKiiIitis, ancurj’sm of tiie ascending portion 
and the arch of the aorta, aneurj'sm of the right posterior sinus of Valsalva 
with rupture into the right ventricle. 

Comment. Aside from the chest pain, wliich was thought to he . 
a rc-siilt of the syphilitic aortitis, there was notliing in the iiistory 
or pliysical examination to suggest the presence of an aneurysm. 
It was not visualized on the flat Koentgen ray ])!ate becau.se of the 
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fact that it extended in an anteroposterior direction. Fluoroscopy, 
had it been done, would have undoubtedly made the diagnosis 
because of the obliteration of the posterior mediastinal space. 

Discussion. Rupture of a congenital aneurysm of one of the 
sinuses of Valsalva, usually the right, into the right ventricle has 
been reported several times. Abbott^ reported a case and collected 
7 others from the literature. An additional case, not included in 
Abbott’s review of the literature, is reported by Gage.^ The 
majority of these cases were associated with defects in the interven- 
tricular septum. Rupture of an acquired aneurysm into the right 
ventricle, however, is a much rarer condition, only 2 cases being 
found in the literature after a rather careful search. 

Laycock,^ in 1860, reported a case occurring in a man, aged 
56 years, whose symptoms had been present for 4 months. There 
was marked cardiac enlargement, a visible aneurysm in the neck 
and a distinct thrill over the precordium which was associated with 
a loud, rasping, double murmur heard loudest over the aortic area. 
Death was due to progressive cardiac failure. At necropsy the 
entire aorta was found to be the seat of extensive disease, which, 
apparently from the description, was syphilitic in nature. A large 
fusiform aneurysm of the ascending aorta was present, from which 
a smaller sac had budded off and ruptured into the conus arteriosus 
of the right ventricle. 

The other case was reported by Lichtenburg,^ in 1865. It oc- 
curred in a young man, aged 29 years, who had been in apparent 
good health. The outstanding symptom was severe palpitation. 
A thrill over the lower region of the heart was present, and “each 
sound was replaced by a strong bruit.” Death occurred 14 days 
after the onset of symptoms from heart failure. Postmortem 
examination revealed a “rounded aperture the size of a goose quill 
behind the posterior semilunar valve which opened into a sac the 
size of a filbert.” The aneurysmal sac bulged into the right auricu- 
loventricular opening and at one point had ruptured. From the 
description of the aortic valves and also the liver, sjqihilis seemed 
a likely etiologic factor. 

The phj'^sical signs resulting from this abnormal communication 
between the two circulations are essentially the same as those 
described by Scott® where the aneurysm had ruptured into the 
pulmonary artery. An intense, superficial thrill was^ present in 
all cases. In the 2 previously reported cases the resulting murmur 
was continuous in character. In the case reported here the charac- 
ter of the murmur was somewhat obscured by the associated aortic 
insufficiency. The sudden establishment of the arterial ^enous 
shunt results in such marked disturbance of cardiac function that 
congestive heart failure appears rapidly and is the cause of an earl\ 
fatal termination. In all cases sjqihilis was the etiologic factor m 
the production of the aneurysm. 
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Summary. A case of acquired aneurysm of the ascending aorta 
with .rupture into the conus arteriosus of the right ventricle is 
reported. The resulting physical signs simulate very closely those 
of congenital heart disease. The 2 pre\nousIy reported cases are 
briefly reviewed. 
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A CASE OF CONGENITAL STENOSIS OF THE PULMONARY 
VALVE, WITH LATE ONSET OF CYANOSIS: DEATH 
FROM CARCINOMA OF THE PANCREAS.* 

By John H. Arnett, M.D., 

CHIEr or MEDICAL SERVICE *‘B," EPISCOPAL HOSPITAL; IKBTRUCTOR IK MEDICIKE, 
UNIVERSITY OF PENNSYLVANIA MEDICAL SCHOOL, 

AND 

Gharles-Francis Long, M.D., 

ASSOCIATE rHYSICIAN TO THE EPISCOPAP JIOSPITAE; ASSISTANT INSTItUCTOH IN 
MEDICINE, UNIVEnSlTY OP PENNSY'PVANIA MEDICAD SCHOOE, PIIIEADEI.PIIIA. 


(From the Medical Service "B,” Episcopal Hospital, Philadelphia.) 


Our knowledge of the classification and physiology of the con- 
genital cardiac anomalies has advanced remarkably during recent 
years, thanks to the excellent work of Abbott, Lundsgaard and 
others. One group of congenital cardiac cases which is of par- 
ticular interest is tliat in which the cyanosis first makes its appear- 
ance some years after birth. We wish to report such a case that 
jirescnts other points of unusual interest, among them being the 
fact that the cyanosis was not due to oxygen nnsaturation of the 
arterial blood, and was limited to certain areas, thus giving the 
patient a striking and bizarre appearance. 

* Read Iwforo the Section on General Medicine, College of PhyFicinns, May 26, 
1930. 
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Case Report. The patient was born in Scotland of healthy ancestry 
and was not a “blue baby.” There was nothing in his early life to indicate 
that he was abnormal. He was unusually athletic and a devotee of “soccer ” 
and cross-country running. He saw 4 years of active service during the 
World War, and was known in his company as an excellent boxer, some- 
times competing two or three times on the same night. Both during and 
after the war he underwent several thorough examinations, but was never 
led to believe that there was anything abnormal about his heart or his color. 
He came to America, in 1924, worked as a truck driver and was required 
daily to lift numerous heavy milk cans onto his truck. Dr, Robert L. Gray 
informs us that he examined the patient for insurance in 1925 and in 1928, 
and that on neither occasion did he note anytlhng abnormal about the 
patient's heart or his color. 

_ The patient stated that for 2 months prior to coming under our observa- 
tion he had noticed swelling of the ankles at night and that he had more 
recently suffered from dyspnea. He was seen during 2 dyspneic attacks by 
Dr. Gray, who noted the usual signs of acute cardiac decompensation, 
together with a remarkable blue color of the skin. The patient was there- 
upon advised to enter the Episcopal Hospital, where he was first seen by 
us, in April, 1929. The blue color had first been noticed 2 years before, 
following an ocean bath at Atlantic City. At this time it wore off promptl}’’, 
but returned whenever he was chilled or when walking against the wind, 
and in recent months it was noted continuously, though in varying degrees. 
He had never had sore throats, rheumatic fever nor chorea. He was not 
subject to colds during the winter and had never before had a serious illness. 
He was very temperate in his habits, using no tobacco and little alcohol. 
Because of his cyanosis, he was closely questioned regarding exposure to 
drugs, but we were unable to elicit a history of contact with or ingestion of 
any toxic chemicals or drugs. 

Examination revealed a very well-developed and well-nourished young 
man, aged 32 years, lying quietly in bed without dyspnea, but with a 
remarkable bluish-purple tinge of the sldn. The color was deepest in the 
face, where it was a splotchy purple, especially at the tip of the nose, the 
cheeks and the lobes of the ears. Looking more closely, it might be seen 
that this color was mainly or entirely due to the presence of engorged, deeply 
purple superficial bloodvessels, many of which were visible to the naked 
eye as loops or dots lying just beneath the surface of the skin. Microscopic 
examination of the finger by the Lombard method showed capillaries which 
were more numerous and more tortuous than one usually^ finds in normal 
subjects, some capillaries having as many as four loops visible. Portions 
of the trunk and extremities also presented a purplish appearance, but not 
to such a degree as the face. On stroking the skin, the finger left a blanched 
trail for a few seconds, this quickly gave way to a bluish discoloration, and 
this, in turn, was followed by a brick red color with blanched margins, the 
latter phenomenon lasting about 5 minutes. There was absence of cj'anosis 
of the lips and finger-nail beds. The mucous membranes of the mouth were 
somewhat injected but not cyanotic, and the tonsils were small. The 
cardiac measurements as shown by a teleroentgenogram (Fig. 1) were: 
M. L., 10 cm.;M. R., 4 cm.; length, 16.3 cm.; arch of aort^ 5.5 cm. 

Dr. Bromer, in commenting upon the appearance of the Roentgen ray, 
reported: “The 6-foot film shows slight increase m the width of the left 
ventricle shadow, also in the right auricle shadow. The appearance is 
more characteristic of mitral regurgitation than of pulmonap” stenosis. 
There is no marked cardiac dilatation or hypertrophy presenL Over the 
entire precordium there was a veri'' harsh systolic murmur which n as best 
heard at the third interspace to the left of the sternum, and was transmitted 
into the left axilla and to the left scapular angle. There vas little or no 
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transmission to the vessels of the neck. ISTo thrill was noted by us either 
while the patient was at rest or during exercise, but Dr. James Kaj' on one 
examination noted the presence of a systolic thrill near the apex after 
exercise. The pulse and respiratory rates respectively with the patient at 
rest were 88 and 18. _ After exercise his pulse rose to 112, the respirations 
to 22, but ■ndthin 2 minutes his pulse fell to 88 and respirations to 20. The 
arterial blood pressure was 102 systolic and 68 diastolic. The venous pres- 
sure was not measured but no venous pulsation was present, and the veins 
of the hand were seen to collapse when the hand was raised to the level of 
the chin. The tourniquet test of capillary resistance (Rumple-Leede’s 
phenomenon) was negative. The spleen was not palpable, the liver was 
felt about 3 cm. below the costal margin and was hard. The lungs were 
normal. Although the toes were a little clubbed, the fingers showed no 
clubbing. There was some edema of the ankles. The eyegrounds were 
reported by Dr. Fewell as normal in appearance. Blood counts were as 
follows: 


Date, 

R.B. C., 

W. B. C., 

Polymorphonuclear 

neutrophils. 

Hemoglobin 

1929. 

millions. 

thousands. 

per cent. 

per cent, (Dare) . 

April 26 

. . 4.5 

6.4 

73 

70 

May 10 

. . 5.0 

11.5 

68 

85 

May 13 . 

. . 5.0 

11.0 

71 

SO 

Oct. .30 . 

. . 4.6 

9.9 

73 

98 


The urine was negative except for a faint trace of albumin. The Was- 
sermann reaction of the blood was negative. The blood urea nitrogen was 
33 mg. per cent, the plasma CO 2 was 40 and the fasting blood sugar 0.05 per 
cent. A glucose tolerance test showed some disturbance in the glycolytic 
function for 2 hours after the ingestion of the glucose solution, the blood 
sugar was 0.26 per cent and there was 1.1 per cent of sugar in the urine. 
The electrocardiogram showed right ventricular preponderance but was 
otherwise normal. (Fig. 3.) The vital capacity of the lungs was 3900 cc. 
(5 per cent below the expectation for one of his age, height and weiglit). 
The response of the skin of the forearm to needle pricks through solutions 
of adrenalin and also histamin was normal. 

Thinking that perhaps a communication might exist between the right 
and left cardiac chambers, which, under conditions of increased pulnmnary 
pressure, would allow the entrance of venous blood into the arterial circula- 
tion, a test was de^^sed which it was thought would artificially increase the 
pressure ndthin the right cardiac chambers. The patient was instructed 
to inhale, and while attempting forced exhalation through a mouthpiece 
ending in a mercury manometer, the skin of the body was scrutinized for 
any evidence of increase in the cyanosis. Several prolonged efforts at 
exhalation, registering pressures of 20 to 50 mm. of mercury, failed to 
produce any noticeable deepening of cyanosis, and it was concluded that 
this was evidence against tiie presence of a communication between the 
riglit and left cardiac chambers of sufficient size to be of phj'siologic im- 
portance. 

Course. On rest and digit.alis therapy the edema of his ankles disappeared 
and about 1 month after admission be asked for his discharge. Thvo days 
before leaving the hosi)ital, however, he developed diarrhea. 

Late in the summer we both had the opportunity of seeing him at ins 
home, and learned that the diarrhea had never ceased, there being eight 
to ten watery bowel’ movements a day, though he never passed any 
blood. He had lost a great deal of weight, was quite weak and had cunous 
seizures of shortness of brcatii, choking cough and at times irrational 
periods in which he went over some of tlie events of his life in the arm}', 
frcqucntlv giving military commands to imaginary forces. These cerebral 
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attacks at times lasted all night, leaving him rational in the morning, with- 
out any memory of their occurrence. The liver had become more enlarged, 
its edge being at the level of the umbilicus; it presented a smooth surface 
under the palpating hand. The skin of the legs was tense and shiny. Some 
weeks later he developed weakness of the left leg, with exaggeration of the 
patellar reflexes and bilateral anlde clonus and Babinski reflexes. Three 
days before death he was readmitted to the hospital, aphasic, a little 
agitated, in a semidelirious state. Dr. George Wilson made the following 
note on November 1, 1929: “Bilaterally increased reflexes; Babinski, 
ankle and patellar clonus. Myoclonic twitchings of both hands and the 
right side of the face suggestive of cortical irritation. He attempts to obey 
simple commands but is speechless. The neck is stiff. The presence of 
bilateral signs with muscular twitchings, the predominance of motor weak- 
ness in the lower extremities and the cerebral disturbances point to a 
thrombosis of the longitudinal sinus.” 

The patient died on November 3, 1929, and an autopsy was performed 
on the same day by Dr. John Klopp. 

Autopsy. Only the significant findings will be reported. On opening 
the chest the right side of the heart seemed dilated. The organ weighed 
205 gm. and measured 13 by 9 by 4 cm. The epicardiuin was pale and 
glistening. There was a slight excess of subepicardial fat. The right 
ventricle measured 6.5 by 9 cm. and the left 4 b}’’ 9 cm. The sizes of the 
various orifices were as follows: Mitral, 8.5 cm.; tricuspid, 9 cm.; aortic, 

6.4 cm.; pulmonary, 3.5 cm. The endocardium presented a normal appear- 
ance and no evidence of valvulitis was present. No interventricular septal 
defect was found, A probe could be passed through the foramen ovale, 
but the latter was guarded on both sides by large folds making it, in the 
opinion of those who saw it, anatomically patent but functional!}' closed,* 
so that in the opinion of the pathologist there was no functional communica- 
tion during life between the auricles. The wall of the left ventricle was 

1.4 cm. thick and that of the right 0.6 cm. Both auricular walls measured 
14 mm. The heart muscle was dark red, and histologically showed h}'per- 

. trophy and edema. There were a few yellow plaques in the aorta. The 
pathologic diagnosis was congenital pulmonary stenosis,' h}'pertrophy and 
dilatation of the heart. 

The pancreas measured 12 b}' 4 by 3 cm., was of a yello'nnsh color, firm 
consistency and contained several nodules in its head which macroscopically 
suggested neoplasm and microscopically proved to be adenocarcinoma. 

The liver weighed 2200 gm. The surface was smooth and the edge 
sharp. It was studded throughout with yellow umbilicated circumscribed 
lesions of metastatic adenocarcinoma. The lymph nodes about the cystic 
duct showed carcinomatous infiltration but had not obstructed the flow of 
bile from the gall bladder. There was a mass of retroperitoneal hanph 
nodes infiltrated with carcinoma. Evidences of metastasis within the 
lungs were carefully sought for, but not found. 

The brain failed to show any lesion except axonal chromatolysis and 
ischemic cell disease. The longitudinal sinus was not thrombosed. 

The histologic examination of the specimen of the skin showed some 
thinning of the superficial layers and an increase in the amount of loose 
fibrous tissue present. There was an increase in the number of bloodvc-^sels, 
the walls of the latter being greatly tluckened. (Fig. 2.) 

Discussion. In spite of the late onset of cardiac symptoms, it is 
hard to conceive that the pulmonary stenosis could have been otlier 

* A slitlike openinK in the fossa ovalis has lx*en fomul to Ix' x^rcseiif in sonipivh.at 
over 80 per cent of adult hearts. (Piersol.) 
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than a congenital anomaly. No pathologic evidence of an inflam- 
matory process either recent or remote was found, nor did the history 
point toward rheumatic fever or any illness which might lead to a 
vahnilar lesion. While other writers have reported cases of con- 
genital pulmonary stenosis which lived longer or developed cyanosis 
later in life than our patient, we know of no instance where the 
victim of this cardiac anomaly showed special athletic prowess; 
on the contrary, most cases have been found to adopt a sedentary 
mode of life. Death from carcinoma is also an unusual finding, 
the commonest causes of death in congenital pulmonary stenosis 
being pulmonary tuberculosis and bacterial endocarditis. 

The cyanosis in this case differed in appearance and distribution 
from that caused by cardiac decompensation. It was not due to 
oxygen unsaturation of the arterial blood, for, as has been said, 
the finger-nail beds and lips were not cyanotic; furthermore. Dr. Leon 
Collins found that in a sample of blood from the radial artery the 
oxygen saturation was normal (oxygen content, 17.6 volumes per 
cent; oxj’gen capacity, 18.6 volumes per cent; the oxygen saturation, 
therefore, 94.6 per cent). 

In contradistinction to that ordinarily seen in cardiac decompen- 
sation, the cyanosis in our case was limited to certain localities of 
the skin. Local cyanosis is seen normally as a result of exposure to 
cold, and pathologically in a number of conditions, including eryth- 
romelalgia and Raynaud’s disease. It is due to increased oxj'gen 
consumption in the capillary bed due to venous stasis (Lundsgaard’s 
D factor), thus rendering the blood within the capillaries similar to 
venous blood as regards color and oxygen content. The cause of 
the venous stasis in Raynaud’s disease, according to Lewis, who has 
recently made an exhaustive study of the subject, is arterial spasm. 
IWiere the fingers are involved by cyanosis in their entire length, 
he asserts that the vessels implicated are the digital arteries in their 
entire length. In our case the stasis was caused, or at least accom- 
panied bj^ a dilatation of the superficial vessels of certain areas of 
the skin, notably the nose, cheeks and portions of the anterior 
aspect of the trunk, and to a lesser extent the upper extremities. 

hlorgagni was the first to recognize tlie fact that certain cases of 
congenital heart disease owed their color to dilatation of the skin 
vessels, and cases of congenital heart disease have been reported 
by Carjienter and others, wliere not only the skin but also the 
internal viscera partook of such vascular dilatation. Vascular 
dilatation was carefully sought for in sections of the visceral organs 
removed at autopsy, but was not found in our case. Just what the 
relationship of dilated bloodvessels and congenital heart disease 
may be is a matter for speailation. We feel, however, that the 
fact that this combination has been described previously renders it 
unlikely that it is merely coincidence either in our own case or in the 
others reported in the literature. 




Fig. 1. — Teleroentgenogram of a case of congenital stenosis of the pulmonary 
valve, showing slight increase in the width of the right auricular and left ventricular 
shadows. Prominence of the pulmonary arc, usually found in cases of congenital 
pulmonary stenosis, is absent in this case. 



Fig. 2. — Section of skin (magnified X SO), showing nimierous blood vessel* with 
thickened walls. The localized cyanosis in this case was presumably due to the 
presence of numerous dilated superficial bloodvessels in certain localities. 





Fia. :i. — KlcctrocardioRrani, showing tlie right axis doxnation usually present in congenital pulmonary stenosis. (Chief vontrioufar 

deflections intensified with India ink for clearer reproduction.) 
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Summary. ^ The case of a patient with simple congenital pulmon- 
ary stenosis is presented, who after an exceptionally athletic career 
gradually developed localized areas of cyanosis believed to be due 
to the stasis of blood within dilated minute bloodvessels of the skin. 
Attention is cailled to the fact that cyanosis due to vascular stasis 
is not uncommon in congenital cardiac disease, and occurs in other 
conditions as well. Death in this case came at age 33 as a result 
of carcinoma of the pancreas, an unusual complication of congenital 
pulmonary stenosis. 
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POSTURAL HYPOTENSION: A CASE REPORT,* 

By Audley 0. Sanders, M.D., 

U. S. V. B. DIAGNOSTIC CENTER, PALO ALTO, CALIF. 


With the recent case of Riecker and Upjohn,^ 8 cases of marked 
postural hypotension have been reported: 3 by Bradbury and 
Eggleston,^ in 1925, 2 by Christ and Brown,® in 1928, and 2 by 
Vaughan^, in 1928. Another case of marked postural hypotension 
Avith the characteristic syndrome is here presented. 

In this case, as in the previous cases, the sjouptoms of anemia 
of the brain came regularly with the upright position and prompti}'’ 
disappeared with the lowering of the head to the body lei'el, these 
phenomena recurring quite constantly over a period of years. 

Case Report. The patient, a successful attorney, aged 34 3 '^ears, came 
under observation in September, 1930, complaining of dizziness, faintness 
and mental haziness, that came on when he continued in an upright posi- 
tion for any extended period, of chronic edema of the feet and legs below 
the knees and of chronic diarrhea, with two or three watery stools a day. 

The observation period ended on October 11. The folloiving notes are 
from the case records: He states that he was ver}’’ active and enjojvd 
good health in childhood and in youth until he was 21 3 ’'ears of age. During 
the fall and winter of 1917-1918 he was exposed to cold and hardships. 
He developed a severe cough and became generall 3 " run doira, thougli he 
continued at rather exacting and exhausting duties. In April, 1918, while 
alread 3 '^ in a weakened and much fatigued condition, he attempted to tramp 
some 9 miles, carr 3 dng a heaAy load on his back. Near the end of this 

* Published Mth the permission of the Medical Director of the U. S. Vefer.aiis 
Bureau. 
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journey it became necessarj' for him to run for some distance up a small 
hill. As he ran he suddenly had the sensation as if something had broken 
loose low down in his abdomen. He fell to the ground, but did not become 
entirely unconscious. After about 10 days’ rest he felt much better and 
resumed his duties. However, to the patient’s own mind, all his later 
physical troubles had their beginning when he felt that “something” 
break loose in his abdomen. Always after that he had a constant dragging 
sensation in the lower abdomen, and he never again regained his normal 
strength. During the following August he developed a severe diarrhea 
with abdominal cramps and frequent watery stools, but he still continued 
at his duties. One day, about this time, as he jumped from a truck to the 
ground he had a sudden feeling of extreme faintness and as if his abdominal 
organs were sinking down. At the same time he had pain and a queer 
feeling in the sacroiliac region and in the hips and legs. Though he was 
faint at this time, he did not lose consciousness. He had another and 
similar attack during October, 1918. In this attack, which also occurred 
as he jumped from a truck to the ground, he thinks that he actually lost 
consciousness for a few minutes. After that he had frequent periods of 
great faintness and dizziness whenever he continued for a long time in an 
upright position. 

The diarrhea with waterj' stools continued from the summer of 1918 
until 1922. Then, for 5 years, from 1922, to 1927, he was fairly free from 
the diarrhea; but in 1927 it returned, and most of the time since then he 
has had two to five watery stools each day. He has had no periods of 
constipation. He has not been subject to abdominal cramps in recent 
years, but he often has a “sinking sensation” in the abdomen. Associated 
vdth the evacuations of the watery stools, he frequently has a distress which 
he describes as deep in the abdomen, “in the sacroiliac region.” He has 
never lived in the tropics, and he has never been told that any pathogenic 
intestinal parasites have been found in his feces, though his feces have often 
been examined for parasites. 

His faintness and dizziness have been an increasing handicap during the 
years since 1918. However, he fitted himself for the profession of law, 
and for the past 5 j’ears he has been quite successful in the practice of that 
profession, in spite of his handicap. For some years he has spent the 
greater part of Ins waking hours lying on a couch, in the prone position, 
with two or three cushions under his abdomen. In this position he carries 
on most of his professional work. He states that, with his body in this 
])osition, he can continue very exacting mental work for hours without 
fatigue. But his mind becomes fogged, his sight becomes blurred and his 
speech is stumbling after a period, ma 3 djc of onh’ a few minutes, in a sitting 
or standing position. ^Talking or riding is even worse. However, imme- 
diately he lies dovm his thought, sight and speech becomes nonnal. In 
the courtroom he has found that he is at his best in verj" short cases or in 
cases where frcciucnt recesses arc {p-anted, and that he is at a great di.sad- 
vantage when he is forced to continue on his feet or in a chair. At such 
times! when lie feels his mental faculties failing, he is apt to lose his self- 
control and, in attempt at self defense, is apt to resort to bitter and stinging 
words. He has often made further trouble for himself in this way. He 
has many times fallen in a semiconscious condition when he has forced 
liimself to continue upright. On one occasion, in 1923, while working in 
iiis garden, he became faint and stumbled and seriously sprained or frac- 
tured his left foot. One evening, about 2 years ago, while walking the 
short distance from his office to his liome, he became very tired and faint 
and fell, fracturing his right femur. However, it appears that at no time 
iiave these attacks been of a nature to raise the ciucstion of epilepsy. 

' Throughout these vears the patient has noted that his pulse Jins bc<m 
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slow, this more especially when he has been tired. He has also observed 
that with exertion or excitement his pulse has become slower rather than 
faster. He has noted, too, that his pulse has often been irregular and 
that this irregularity has been particularlj'- apt to occur when he has been 
resting. A few years ago a physician gave him atropin medication for a 
short time. He felt rather better while on this treatment, but he states 
that he discontinued the atropin for the reason that he found his judgment 
was faulty while he was under its influence. 

He gives no report of having liad any definitely localized precordial 
distress, though for 3'^ears he has been troubled with various chest pains, 
presumably of the nature of pleurisy. When very tired he has occasionally 
been troubled Avith a severe pain in the left forearm, wrist and palm. This 
pain has come “with startling suddenness and severity” and has, at time 
continued for as long as a half hour. At no time has this pain been associated 
with any chest pain. He has had no such pain in the right arm, wrist or 
hand. 

For many years it has been the common observation of his family and 
his friends that he becomes very pale soon after he sits up or stands up and 
that his color becomes normal almost immediately with his Ijdng down. 
He has observed for the past 8 or 10 years that his feet and legs have ordi- 
narilj’’ been somewhat edematous and that they have become heavy and 
numb after walking a few blocks. He has not observed his hands or feet 
to be cyanotic or excessively damp or cold. He sleeps habitually with his 
face downward. He uses no pillow under his head, but he regularly sloeiis 
with two or three pillows under his abdomen. He is not subject to niglit 
dyspnea, and ordinarily he has no nocturia. 

The patient gives no report of having had rheumatic fever, chorea, 
scarlet fever or diphtheria and he emphaticall}’’ denies all venereal infec- 
tions. He gives no definite historj'' of any serious respiratory disease during 
recent j'^ears. He was subject to occasional attacks of tonsillitis prior to 
tonsillectom}'^ in 1921. He has used liquor very moderately and he smokes 
but two or three cigars a day. He denies ever having used drugs, and 
there is nothing in his records or in his personal appearance that is suggesti\'e 
of drug addiction. 

Family History. The patient’s father and mother are both living and 
in fairly good health. He has 3 brothers and four sisters living and well. 
Two sisters died in childhood and 1 sister died in adult life, of cancer. 
The patient has been married since 1921. The wife is well. By this 
marriage she has had 2 early miscarriages and 4 children at term. The 
children are all normal and well. 

Physical Examination. The patient is a slender, poorly develojjed and 
poorly nourished white man, 72-2 inches tall and weiging 150 pounds, who 
had the appearance of his stated age of 34 years. His gait and nlo^•enlents 
are fairly active. He is evidently of an intellectual type and he seems to 
be mentally alert, but he has a melancholy expression of countenance. He 
sways notablj'' when standing with eyes closed, kle has a rounded uiiper 
dorsal stoop, and slight lumbar lordosis; he seems to be unable to stand 
perfectly erect. The chest is of long type and is poorly de\’eloped, i)ut 
sjunmetrical. The scapula) are somewhat -wunged. The abdomen is long, 
flat and sagging. He has A’^ery slight tremors of the extended fingers. 
The fingers are not clubbed. The finger nails are quite normal. Flexion 
of the right hip is markedly limited. (History of fracture of neck of femur 
2 years ago.) The patellar reflexes are active. The left foot is somewhat 
misshapen. (History of injury in 1923.) 

When the patient is in the upriglit position his face, ears, neck and 
upper chest are ghastly pale and lie lias the appearance of one who is very 
ill or about to faint. However, Avhen he lies down he immediately has a 
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perfectly healthy color. His skin is smooth, soft, normally moist and free 
from lesions. No gross scars of operations or injuries are noted. There is 
no cyanosis of the dependent hands or feet. The hands become quite white 
when they are elevated for a few moments. No varicosities are observed. 
Both legs below the knees are distinctly edematous and pit markedly with 
pressure. 

His hair is thick, dark and glossy. His face is symmetrical. He wears 
glasses. _He has no exophthalmos. His pupils are equal and regular and 
react to light, accommodation and convergence. The teeth and gums are 
well kept. The tongue appears normal. The breath has an extremely 
fetid odor. The thyroid appears normal and the superficial lymph nodes 
appear normal. 

Surmnanj of Further Observations. No definite evidences of disease were 
found in the upper respiratory tract. The physical and Roentgen ray 
findings of the lungs were essentially negative. The heart was found to be 
rather sinall and centrally placed. No precordial thrills' were palpated. 
The cardiac sounds were somewhat mufSed. No cardiac murmurs were 
heard. The rhythm varied ■with repeated examinations. At times the 
rhythm was perfectly regular; at other times marked sinus arrhythmia 
was observed; occasionally extrasystoles were noted. Repeated electro- 
cardiograms gave no additional evidence except to show that the extra- 
systoles were ventricular in origin. The pulse rate was found as low as 40, 
though usually the range was 50 to 60 when the patient was lying down and 
60 to 70 when he was sitting or standing. With the exercise of 100 hops the 
pulse rate of 48 (recumbent) was reduced to 45 (recumbent), and 2 minutes 
later the rate continued at 45. Firm pressure on the eyeballs caused no 
definite change in the pulse rate. Firm digital pressures, alternating on 
the right vagus and on the left vagus nerve in the neck, caused absolutely 
no change in the pulse rate. Later, the patient was given full doses of 
tincture of belladonna for a period of days. During this period the pulse 
tended to remain at the lowest rate rather than to increase. 

The blood-pressure reading was 130 systolic and 74 diastolic with the 
patient in the sitting position and the arm hanging by his side. The arm 
was raised so that the elbow was at the level of the upper thorax and the 
blood-pressure reading w'as 1 10 systolic and 68 diastolic. The arm was then 
elevated so that the sphygmomanometer cuff was at the level of the head 
and the reading was 84 sj'stolic and 60 diastolic. 

With the patient standing, the abdomen w’as notably sagging in appear- 
ance. No abdominal masses were palpable and no abnormal tenderness 
was elicited bj^ deep palpation. Firm pressure on the abdomen or a tight 
abdominal belt caused a lessening of the patient’s dizziness. 

Laboratory Data. Blood: Hemoglobin, 100 per cent; total red blood cells, 
4,800,000 per c.mm.; total white cells, 8200; polyraorphonuclears, 05; 
small mononuclears, 27; large mononuclears, 3; transitionals, 2; eosinophils, 
2; basophils, 1. Blood sugar, 95 mg. Blood Wassermann reaction nega- 
tive. Icterus index, 4. Van den Bergh test; Direct, negative; indirect, 
nonnal. Three bas.al metabolic estimates averaged —17, but the readings 
were not considered entirely satisfactory. 

Gastric analysis was omitted because of the difficulty the patient experi- 
enced in attempting to take the tube. Ten sputum reports were negative. 
Urinalvsis reports were nonnal. The feces were of liquid consistency. 
Traces” of occult blood were reported. Endolimax nana and blastocystis 
hominis were found. , , . 

The Roentgen rav report of a gastrointestinal senes, including banum 
enema, reads in part; "Haustra arc poor in the transverse colon and 
practically absent in the descending colon and sigmoid. This is presump- 
tive cNidcncc of ulcerative colitis." 
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Comment. It is of special interest in the case of this young man 
with the characteristic syndrome of marked postural hypotension 
that his symptoms began on a definite date with a definite experience. 
It seems reasonable to assume that a lesion of the autonomic system 
was incurred at that particular time. 
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THE LEUKOCYTIC REACTION IN TUBERCULOSIS OF INFANCY 

AND CHILDHOOD.* 

Blood Studies With the Supravital Technique, 

By Carl H. Smith, M.D., 

INSTRUCTOR IN CLINICAL PEDIATRICS, CORNELL UNIVERSITY MEDICAL COLLEGE, 

NEW YORK CITY. 

(From the Department of Pediatrics, Cornell University Medical College and tho 
New York Nursery and Child’s Hospital.) 


The introduction of the cutaneous tuberculin test by Pirquet, in 
1907, revealed the frequency of tuberculous infection in infancy 
and in childhood. A positive reaction, while more significant than 
in the adult, is not so readily appraised when considered in terms 
of the activity of the existing lesion. Of the laboratory aids ai'ail- 
able for evaluating more precisely the activity of tuberculous 
infection, the white blood count has of late been restored to a 
position of importance. It is the purpose of this paper to present 
a preliminary report, based on studies of the peripheral blood 
carried on during the past two years, in which the newer technique 
has been employed. 

Although the white blood count has been related in the past with 
stages of resistance and activity in tuberculosis, it is only recently 
that it has been interpreted as reflecting the pathological state 
of the tuberculous lesion. This largely resulted from the added 
information acquired concerning the principal cell types invoh'ed 
in the tissues and organs in this disease. In 1925 Sabin and her 

* Road before the Combined Meeting of the Philadelphia and Now England 
Pediatric Societies and the Pediatric Section of the New "iork Academy of Medicine, 
New York City, October 11, 1930. ■ 
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coworkers/ on the basis of observations in experimental tubercu- 
losis in rabbits, in Avhicli the supravital technique was used, con- 
cluded that the major effect of the tubercle bacillus was on the 
monocyte of the connective tissues and blood. Within the mono- 
cyte the tubercle bacillus may grow and multiply, while the lympho- 
cyte they found to be intimately connected with limiting the spread 
of the infected monocytes in the tissues. The predominating reac- 
tion within the tissues could be measured in the peripheral blood 
by the numerical preponderance of either type of cell and might 
be expressed by the ratio of monocytes to lymphocytes as obtained 
from a differential smear and total white count. 

These observations were soon thereafter confirmed in studies of 
tuberculous children- and adults.^’® The results based on supra- 
vital and fixed smear determinations demonstrated that in clinical 
tuberculosis activity was indicated in the peripheral blood by an 
ele^^ation of the monocyte count. A reA'ersal of the normal ratio 
of monocytes to hmphocytes indicated extension of the process. 
When arrest or healing takes place in the tissues the Ijunphocytes 
are found to be increased in the circulating blood, the monocytes 
decreased and a more norihal ratio is reestablished. In the periodic 
determinations of the leukocytes Medlar® stresses the importance 
of including the polymorphonuclear neutrophil, which he regards as 
chiefly responsible for tuberculous abscess formation. 

In the present study the general leukocytic reaction in various 
forms of tuberculosis of infancy and childhood was investigated. 
Attention was directed not alone to the monocyte count and mono- 
cyte to lymphocyte ratio, but to changes in the other cell types as 
well. The supravital technique of Sabin® was lused throughout to 
enable examination of the cells in the living state instead of their 
altered forms after fixation. As shown in a previous study,*® the 
percentage of polymorphonuclear neutrophils to lymphocytes is 
higher with this technique than in the fixed smear. With the 
supravital method also, cell diff'erehtiation is facilitated particu- 
larly as it applies to tlie monocyte and its derivatives, and to the 
eosinophilic leukocyte. 

The monocyte represents the transitional cell of the Ehrlich 
classification, and includes the large mononuclear coll as well. It 
is now recognized as a cytologic strain distinct from the i)oly- 
morphonuclcar leukocytes and lymphocytes. In the living jircpara- 
tion after contact with the neutral red dye this cell is found to 
possess an eccentric nucleus. Near the identation or “hof” of the 
nucleus are observed fine salmon-tinted bodies arranged usually 
in a characteristic rosette about an unstained area or ccntrosphcrc. 
Sabin® observed that following the ingestion of the tubercle bacillus 
by the rabbit the monocyte in the circulating blood loses its motility, 
the number of stainaiffe vacuole.s in the cytoplasm is increased and 
the cell is designated as stimulated or modified. The succeeding 
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steps in the pathologic transformation of the monocyte are tlie 
development of the epithelioid cell and later the Langhans giant 
cell. The stimulated monocyte and, less frequently, the epithelioid 
cell were observed in the supravital film in the active cases of this 
series. In the fixed smear these derivatives of the monocytes cannot 
be identified. 

The present study includes a report of 291 supravital counts on 
93- infants and children, 50 of Avhom served as a normal group. 
A summary of the results are here presented instead of the analysis 
of the complete data which will be the subject of a later communica- 
tion. In general, these studies indicate that an increase in neutro- 
philic leukocytes and monocjdes bears an important relationshi]) 
to activity and extension of the tuberculous process and that the 
lymphocyte is associated with resistance. 

Normal Group. In analyzing pathologic blood counts the high 
lymphocytic percentage of normal children must always be con- 
sidered. Before an increased lymphoc.ytic value in a tuberculous 
child can be regarded as evidence of healing or resistance, com- 
parison must be made with the blood of a normal child of the same 
age. Except for the studies of Forkner“ on newborn infants, tlie 
data available for older infants and children with the supra\’ital 
method are limited. The peripheral blood of 50 normal infants 
and children was, therefore, examined in 88 determinations on oiu* 
or more successive days and the average figures were recorded. 
Each child in this class was negative to 0.2 mg. of tuberculin, and 
in the group under one year this was carried to 2 mg. 

It is observed that the average normal ratio of monocytes to 
lymphocytes (M/L) increases with age from 0.09 to 1 in infants 
under one year to 0.25 to 1 in children over the age of four years 
(Table I, last column). While the control series is small, tlie 
averages compare favorably with the estimated normal figures 
reported by Blackfan and Diamond^ from fixed and supra \’ital 
smears. 

Acute Tuberculosis. A total of 17 cases comprises this group in 
all but 3 of which meningitis accompanied miliary tuberculosis. 
The children varied in age from five months to six years. In this 
type of tuberculosis the total white count is elevated, especially 
at the termination. The neutrophilic leukocytes and monocytes 
are increased while the lymphocytes are decreased. .Stimulated 
monocytes were of frequent occurrence in the blood of the acute 
cases, but epithelioid cells were observed less often than in the 
animal experiments. The reason rests, doubtlessly, in the massive 
doses of organisms experimentally injected into the rabbit as com- 
pared with the smaller dosage in human cases. Diagnosis was at 
times possible from the increased monocytic percentage and the 
presence of stimulated forms in the peripheral blood })re\’ious to 
the report of other laboratory tests. 
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’ Died r2;20y29; Uibcrcvilin markedly positive 12/4. Roentgen-r.ay, 12/9, showed generalized miliary tuberculosis. Case uncomplicated by 
meningitis. 

t S.M. ■»« Stimulated monocytes. t Ep. =■ Epithelioid cells. 
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Tlie following case illustrates the chief features of this familiar 
form of tuberculous infection: 

Case Report — G. W., a colored female child, aged four years, had been 
exposed to a tuberculous father. Two months before admission (December 
5, 1929) she complained of acute abdominal pain. This symptom in less 
degree persisted throughout the illness. During this time an evening rise 
of temperature was noted accompanied by loss of weight, anorexia and loss 
of energy. In the hospital the child was alert and took her feedings well for 
the first ten days. Subsequently, she became drowsy, irritable, dyspneic 
and death occurred fifteen days following admission. Diagnosis: Miliary 
tuberculosis without meningitis. 



Changes in peripheral blood of case G. W., aged four years (see Table II). 
The first column represents the average normal values for this age group. 


Comment. This case portrays the characteristic blood picture 
of acute miliary tuberculosis. The total white blood count was 
elevated, the neutrophilic leukocytes and monocytes were increased 
in botli percentages and absolute numbers, the lymphoc^Tes were 
considerably decreased with a resulting high IM/L ratio. Stimu- 
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lated monocytes and epithelioid cells probably active in tissue 
lesions were present in the circulating blood. 

Translated into terms of individual cell function as it applies to 
tuberculosis, the leukocytosis and increase of polymorphonuclear 
neutrophiles probably signify a spread of activity as well as a 
response to tlie liberation of toxic products, the monocytosis the 
formation of new tubercles and the fall in Ij’mphocytes, the inability 
to restrain their multiplication. It is noteworthy tliat for a time 
the patient’s clinical condition belied the severity of the infection 
as indicated by the blood smear. This observation is not uncom- 
mon, and emphasizes the fact tliat tlie blood picture reflects the 
activity of the tuberculous lesion and neither harmonizes with the 
clinical appearance of the patient nor with the roentgenographic 
evidence. It is believed by many observers that ivith certain 
restrictions, fluctuations in the blood picture of a tuberculous 
subject provide a more accurate index of what is taking place in 
the tissues than can be determined from physical or roentgeno- 
logic examinations. An isolated blood count, however, indicates 
the pathologic state only at the time when the specimen is secured 
and becomes increasingly valuable by comparison with differential 
counts taken at other periods. 

In this group, the increase in polymorphonuclear neutrophils 
seemed to occur as a toxic manifestation of the disease. Medlar's 
view,® that this cell responds to abscess formation, may be tenable 
in the adult form of the disease. It does not apply, however, with 
equal force to tuberculosis of early life, since abscess formation is 
rarely present at this age period. The disappearance of the eosino- 
philic leukocyte occurred almost universally in the fatal cases of 
this scries. 

In the acute cases the supravital film frequently gave evidence of 
]ironounccd vacuolization and disintegration of the leukocytes with 
most marked injury to the granulocytes. After an initial phase of 
increased activity on the part of the polymorphonuclear neutrophil, 
loss of motility followed and then early disintegration of the cells. 
The monocytes and lynijihocytes were less often affected, whereas 
the cosinojffiil shared the fate of the neutrophilic leukocyte. Strands 
of fibrin became visible and the field seemed to lose its transjiarency 
and to take on a ground-glass appearance. This phenomenon was 
not confined to cases with high fever, but was observcrl also in cases 
with a subacute or chronic course in which the temiierature was 
■dightly elevated. Vacuolization as well as clumping of the gramile.s 
in the cyto])lasm of the neutrophilic leukocytes liavc been observed 
in the fixed smear in infectious diseases and tuberculosis by I\Iayer.'= 
These leukocytic ehangc.s may be associatc-rl with an immunologic 
response.” The increasiKl fibrin deposit noted in the living prejwra- 
tion mav l)e a counterpart of the increased sedimentation rate 
obsen-ed' in tuberculosis'* for which an increased fibrinogen content 
of tlie blood is held accountable. 
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Subacute and Chronic Tuberculosis. In this group are included 
10 cases: 3 of pleurisy, 2 of epituberculous infiltration and 5 extra- 
pulmonary forms, such as erythema nodosum, tuberculous dactylitis, 
tuberculosis of the spine and ischiorectal abscess with fistula. 

The extrapuhnonary forms presented in general low or slightl.\' 
elevated M/L ratios (usually three times as many lymphocytes as 
monocytes), as well as an absence of stimulated monocytes. In an 
infant, aged twenty-two months, with erythema nodosum the index 
•was elevated during the period of the eruption and returned rapidly 
to normal when the skin lesions disappeared. 

Tuberculous pleurisy need not necessarily be associated with 
striking blood changes. In 1 of the cases, however, the period of 
acute illness was accompanied by an increase of polymorphonuclear 
neutrophils, a slight decrease of eosinophils and an increased M/L 
ratio together with stimulated monocytes, constituting the cyto- 
logic evidences of activity. With the subsidence of the symptoms 
and disappearance of the signs, the blood assumed a more normal 
differential formula. 

In 2 cases of epituberculous infiltration periodic blood examina- 
tions were often the sole index of changing activity. In 1, a child, 
aged twenty months, the Roentgen ray picture resembled in many 
respects that of miliary tuberculosis. The evidence obtained from 
the examination of the peripheral blood, however, indicated only 
moderate activity on admission, and the blood count became normal 
long before the roentgenogram began to clear. In the second case, 
that of a negro child, aged three years, the pulmonary condition 
followed closely the description of Eliasberg and Neuland.'^ Death 
from a probable tuberculoma of the brain ensued six months after 
the onset of the illness. In the interval the right lung was the seat 
of massive infiltration, and it Avas difficult from the Roentgen ray 
and physical examination to determine the progress of the disease. 
Blood examination from time to time shoAved significant deviations 
from the normal as represented by slight to moderate elcA'ations in 
the M/L ratio and by an increase in the number of neutrophilic 
leukocytes. With the advent of the terminal cerebral comj)lica- 
tion, the monocytes became more numerous, stimulated forms 
made their appearance, the lymphocytes became fcAver, the neuti-o- 
philic leukocytes AA^ere more prominent and the eosinophils disap- 
peared, the typical picture of marked activity. 

Latent Tuberculosis.— In this groui) have been placed IG infants 
and children aaRo reacted positRely and usually to intense degree 
to loAV dilutions of tuberculin. Many of the children Avere adinitterl 
to the hospital for observation in order to determine the relation of 
knoAvn tuberculous infection to such symptoms as cough, nuflue 
fatigue, conAUilsions and gastrointe.stinal disorders. A small number 
Avere out-patient cases AA’hose only abnormality Avas the positi\o 
tuberculin reaction. 
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In the ambulatory patient of this group information of practical 
value may be derived from blood examinations taken at regular 
intervals. Knowing what the count has been when the child was 
well, fluctuations in the different cell tjTies during intercurrent 
illnesses of varying severity, provide a sensitive mdex of the response 
to the infection. A^Tiile an upper respiratory infection in a positive 
tuberculin reactor may produce slight alterations in the blood 
picture, it may at times evoke a leukocytic reaction similar to the 
acute forms of the disease already discussed. These changes, how- 
ever, do not persist for any length of time, but when present serve 
as a useful guide in the management of the child’s illness. It should 
be mentioned that the blood of a positive reactor during periods of 
inactivity may differ in no wise from that of the child who is not 
sensitive to tuberculin. During the height of a positive tuberculin 
reaction the peripheral blood usually shows a variable increase in 
neutrophilic leukocytes and monocytes, a decrease in lymphocytes 
and a higher hl/L ratio. 

The pathogenesis of the peculiar changes that take place in tlie 
lung adjacent to tracheobronchial nodes infected vdth tubercle 
bacilli, so prominent in this group, and which are reflected in the 
peripheral blood, may be explained in two ways; It may be related 
to the liberation of a toxin from the tissues injured by the tubercle 
bacillus or as a result of a chemical constituent of the organism 
itself. In the chemical analysis of this organism protein and phos- 
phatid fractions have been isolated. Sabin and Doan^® tested these 
substances biologically and found that the protein fraction produces 
a severely toxic state, marked febrile disturbances and an increase 
in the blood of the neutrophilic leukocytes. The lipoid fraction, 
on the other hand, was nontoxic and was associated with a rise of 
monocytes and the development of epithelioid and Langhans giant 
cells. These cellular responses to the individual chemical fractions 
of the tubercle bacillus may account in part for difi’erent blood 
pictures that accompany tlie various clinical forms of tuberculosis. 

In one-half of the cases of the latent group the eosinophils ranged 
from 7 to 14 per cent, values definitely above normal. The agents 
usually responsible for eosinophilia were eliminated, and the only 
common factor was sensitiveness to tuberculin. Since the eosino- 
philic leukocjde is usually linked witli allergic states, the quantita- 
tive alterations in this tj-pe of cell might be considered to vary 
directly with the degree of allergic hjpersensitivity. In the past 
sensitiveness to tuberculin has been regarded as coexistent with 
immunity. In the present series, in states of marked activity 
particularly in cliildrcn whose illness was fatal, tlie fall in the 
number of eosinophils and often their complete disappearance 
occurreel so frequently, tliat tliis change might be regarded as a 
sign of failing immunity. On the other hand, it cannot be stated 
"from the results here reported that the stage of resistance is invari- 
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ably accompanied by an eosinophilic increase. The latter observa- 
tion bears out in part the recent investigations of Rich/^ who 
maintains that the terms “allergy” and “resistance” cannot be 
used interchangeably in tuberculosis. 

According to the views of Sabin, the monocytes and their derivatives 
are the hosts for the tubercle bacillus. A persistently elevated 
monocyte count may, therefore, be construed as providing a ready 
vehicle for the dissemination of tuberculosis in the tissues. Experi- 
mentally, Doan and Sabin^* have found that rabbits whose blood 
had a high preinfection M/L ratio manifested decreased resistance 
to the injection of bovine tubercle bacilli as contrasted with animals 
whose ratio was low. A problem worthy of investigation is to 
determine whether this high initial M/L ratio is present in races or 
families especially susceptible to tuberculosis. Studies are now in 
progress which have as their object the correlation of the i mm unity 
of the contact child with a negative tuberculin reaction and his 
blood picture. The results of this study will be included in the 
elaborated analysis of the cases of the present series which will appear 
in a later paper. 

Discussion. From the data presented in this study, it is apparent 
that analysis of the complete blood picture serves a useful purpose 
in determining the status of the pathologie lesion in tuberculosis 
of infancy and childhood. While it is probably true that in human 
tuberculosis an increase in monocytes implies dissemination of the 
tubercle bacillus, it must be emphasized that the blood smear does 
not make the diagnosis of the disease. Increased monocytes have 
been found in a variety of nontuberculous conditions, although not 
at the high levels observed in the acute forms of tuberculosis. 
Epithelioid cells, more nearly specific for this disease, appear also 
in Hodgkin’s disease. 

Cognizance must be taken of the contention of Medlar,® that 
there is no unique leukocytic formula that is pathognomonic of 
tuberculosis. Every type of cell that responds at some stage to 
tissue injury by the tubercle bacillus is also called out in other 
inflammatory processes. ’^Vhen, however, the diagnosis has once 
been established differential counts taken periodically supply infor- 
mation which derives its value from the evidence now available of 
the role of eaeh of the major white cells in the pathogenesis of the 
tuberculous lesion. 

Confirmatory evidence has been obtained for the principle that 
regression and progression of the anatomic lesion are reflected in 
the circulating blood. These phases can be detected in the blood 
smear by identification of certain qualitative changes in tlie mono- 
cyte together with the individual fluctuations in tlie percentage 
and absolute numbers of this cell strain and of the polymorpho- 
nuclear neutrophil, eosinophil and lymphocyte. These determina- 
tions often aflbrd the sole indication of clianges in the eourse of the 
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infection and may antedate other diagnostic observations. In 
general, it may be stated that careful studies of the blood by the 
newer methods contribute materially in the complete investigation 
of all patients and are of particular value in studying the progress 
of the disease in tuberculous patients. 

Conclusions. The blood picture of a tuberculous infant or child 
may be correlated with activity of the pathologic lesion in the tissues 
and organs. 

The complete picture of activity in tuberculosis of infancy and 
childhood as manifested by the peripheral blood comprises the 
following; An increased white cell count, an elevation of poly- 
morphonuclear neutrophils and monocytes, a drop in the number of 
eosinophils and lymphocytes and a rising monocyte to lymphocyte 
(M/L) ratio. Stimulated monocA^tes and less often epithelioid cells 
are usually observed in the supravital film only in the most acute 
cases. A re^'ersion to a more normal blood picture is found in the 
stages of resistance and healing. 

The trend of the disease may be ascertained from a numerical 
comparison of the different white cells determined periodically, with 
emphasis on the monocyte to lymphoe.^d;e ratio. Such an examina- 
tion often furnishes the earliest indication of a change in the status 
of the disease in the young tuberculous patient. 
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THE PERCENTAGE OF EOSINOPHILS IN BLOOD SMEARS 
FROM INSULIN-TREATED DIABETICS. 

By E. M. Watson, M.D., F.R.C.P. (Edin.), 

ASSOCIATE rnOFESSOn OF PATHOLOGIC CHEMISTHY AND ASSISTANT PnOFESSOR OF 
CLINICAL MEDICINE, UNIVERSITY OF WESTERN ONTARIO, LONDON, CANADA. 


(From the Department of Medicine, Division of Metabolism, University of Western 
Ontario Medical School, London, Canada,) 

Since its inception in 1922 insulin has been found to give rise 
to several interesting and more or less important effects apart from 
its specific action upon carbohydrate metabolism. For instance, 
Lawrence and Buckley’ discovered an eosinopliilia in H) out of 
20 diabetics who were receiving insulin. Twelve diabetics who were 
not being so treated, with a single exception, did not show an 
abnormal number of eosinophils in blood smears. Xo strictly valid 
explanation could be offered to account for the occurrence of 
eosinopliilia in the insulin-treated cases. The degree of eosinopliilia 
bore no relation to the amount of insulin which the patients were 
receiving, although one insulin-resistant case reported by Lawrence,- 
on 200 units of insulin a day, provided the highest figures (12 to 
20 per cent of eosinophils). This patient happened to be suffering 
from slight acne rosacea which, however, was discounted as a cause 
of the eosinopliilia. 

Whereas no factor other than the administration of insulin could 
be found to explain adequately the eosinopliilia in the casc.s men- 
tioned above, the authors have discussed the various possible ways 
in which this therapeutic agent might be responsible for the phe- 
nomenon. The physiologic action of insulin and the po.ssiliility of 
an allergic reaction were dismissed as being very improbable cau.scs. 
The most likely explanation, according to the investigators, would 
seem to be irritation of the skin, occasioned by rejieated subcutane- 
ous injections of insulin. The eosinopliilia found in insulin-treated 
diabetics would be analogous, therefore, to that frequently encoun- 
tered in certain skin diseases. 

The findings of Lawrence and Buckley suggest an added can.se for 
eosinopliilia as well as an interesting by-eff’cct of insulin therajiy. 
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In view of the fact that only a small series of observations were 
reported by them, and since no further contribution bearing upon 
the problem has been forthcoming, additional information may be 
opportune. 

Present Investigation. The following study was made for the 
purpose of corroborating, if possible, the reports of Lavu-ence and 
Buckley and also to determine what changes, if any, occurred in 
the leukocytes in diabetes as disclosed by differential blood counts. 
Insofar as the eosinophils w^ere concerned, it soon became apparent 
that eosinophilia w^as by no means such a commonly occurring 
incident in patients receiving insulin as the records of Lawrence 
and Buckley might indicate. Therefore, an answer to the question, 
“Does eosinophilia occur in insulin-treated diabetics?” was sought. 

Seventy differential blood counts were carried out on 43 diabetic 
patients who were receiving insuh'n. As a control series, 22 counts 
were made on 20 diabetics w'ho were not having insulin. The 
blood smears on which the counts were made were taken at different 
times of the day and at different seasons of the year. They were 
stained immediately after being obtained with a good quality 
Wright’s stain. The technique included the use of buffered distilled 
water in diluting the stain and washing the smears, as suggested by 
the Feemsters.^ All counts were made by the same observer. In 
the great majority of cases 500 w^hite blood cells were counted; 
several portions of each smear thus were covered. 

Eesults. The generally accepted normal range for eosinophils in 
blood smears is from 1 to 4 per cent of the leukocytes.'* Nicholson® 
gives 2 to 5 per cent as representing the normal limits. The eosino- 
phil percentages obtained in the insulin-treated group and in the 
noninsulin-treated group of patients are shown in Tables 1 and 2 
respectively. 

Insulin-treated Cases. This group includes patients with diabetes 
mellitus of various grades of severity who have been taking insulin 
from 1 to 4 times a day for periods of 1 day to 6 years. Of the 
43 cases 9 showed percentages of eosinophils above 4. Of these 
8 were above 5 per cent but only 1 above 8 per cent. As can be 
seen in Table 1, tlie majority of these cases provided figures which 
rvere but slightly abo^'e the normal. In only 1 case (No. 31) was 
frank eosinophilia present. Before starting the use of insulin, this 
patient showed 1 per cent of eosinophils in blood smears. Four 
weeks after taking 3 injections of insulin a day an eosinophilia of 
12.6 per cent was discovered. One week later the count had gone 
up to 17.6 per cent, but after another week it had dropped to 
10.8 per eent. This patient exliibited no local or general cutaneous 
reactions and responded well to the treatment. There was no 
apparent cause for the eosinophilia other tlian the use of insulin. 
Case 2 showed during the month of June an eosinophilia of G.4 per 
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Table 1. — Percentage of Eosinophils in Insulin-treated Diabetics. 








Number of 


Case 

Age, 

Sex. 

Date. 

Eosinophils, 

Duration 

injections 

Units of 

No. 

yrs. 

per cent. 

of insulin 

of insulin 

insulin 





treatment. 

per day. 

per day. 

1 

32 

M 

June 18, 1929 

2.0 

6 yrs. 

3 

70 




Jan. 8, 1930 

1.6 

65 JTS. 

3 1 

55 

2 

18 

F 

June 19, 1929 

6.4 

2 yrs. 

2 ; 

32 




Deo. 11, 1929 

1.2 

2-5 JTS. 

2 

42 

3 

13 

F 

June 20, 1929 

1.8 

3 yrs. 

3 

48 




Dec. 27, 1929 

1.8 

3-5 yrs. 

3 

45 

4 

16 

F 

June 22, 1929 

3.4 

2-5 yrs. 

2 

45 




Jan. 10, 1930 

2.4 

3 yrs. 

3 

55 




Jan. 9, 1931 

1.4 

4 yrs. 

3 

46 

5 

60 

F 

June 25, 1929 

1.0 

35 yrs. 

2 

15 




Jan. 4, 1930 

1.8 

4 JTS. 

2 

15 

6 

54 

F 

June 28, 1929 

2.8 

1 yr. 

1 

10 




Dec. 29, 1930 

5.2 

25 JTS. 

3 

38 




Jan. 9, 1931 

2.6 

35 yrs. 

Q 

0 

7 

12 

F 

June 26, 1929 

1.6 

2 mos. 

3 

35 




Dec. 13, 1929 

3.8 

8 mos. 

3 

50 

S 

48 

M 

.June 29, 1929 

1.2 

4 JTS. 

2 

15 

9 

24 

F 

Dec. 8, 1929 

0.4 

6 mos. 

2 

25 

10 

25 

M 

Dec. 10, 1929 

• • • 

3 JTS. 

3 

70 




(10.30 A.M.) 

1.4 







( 4.00 p.M.) 

3.2 







Doc. 24, 1929 

• • • 

3 yrs. 

3 

80 




(10.00 A.M.) 

4.0 







(11.30 A.M.) 

2.0 



i 




( 2.15 P.M.) 

2.0 


1 





( 5.00 A.M.) 

1.0 




11 

5 

F 

Dec. 10, 1929 

3.0 

3 wks. 

3 

28 




Jan. 14, 1931 

1.0 

1 JT. 

2 

i 16 

12 

14 

M 

Dec. 11, 1929 

2.8 

3 yrs. 

3 

1 80 

13 

52 

M 

Dec. 12, 1929 

5.6 

6 mos. 

3 

1 35 




Jan. 15, 1931 

4.4 

15 JTS. 

3 

1 60 

14 

40 

F 

Dec. 13, 1929 

3.4 

55 JTS. 

3 

40 




Jan. 10, 1930 

2.2 

55 JTS. 

3 

55 




Jan. 2, 1931 

0.2 

65 JTS. 

3 

74 

15 

67 

F 

Dec. 13, 1929 

2.2 

1 JT. 

2 

45 




Jan. 6, 1931 

1.6 

2 JTS. 

2 

50 

16 

70 

M 

Deo. 17, 1929 

1.0 

5 yrs. 

2 

20 




Jan. 15, 1930 

4.6 

5 JTS. 

2 

1 20 

17 

60 

F 

Dec. 17, 1929 

3.2 

2 JTS. 

3 

i 45 




Dec. 26, 1929 

. . . 

2 JTS. 

3 

1 45 




(10.15 A.M.) 

2.0 







( 4.00 p.M.) 

4.0 



1 

i 35 

18 

50 

M 

Dec. 26, 1929 

2.8 

6 JTS. 

2 

19 

49 

M 

Dec. 26, 1929 

2.0 

25 JTS. 

2 

45 

20 

4 

M 

Dec. 27, 1929 

1.4 

1 JT. 

2 

1 8 

21 

50 

F 

June 21, 1929 

6.8 

0 

0 

i 0 




Dec. 30, 1929 

8.0 

6 mos. 

2 

' S 




Jan. 25, 1931 

5.0 

15 JTS. 

2 

i IS 

22 

50 

F 

Jan. 8, 1930 

1.8 

6 mos. 

1 

5 

23 

55 

M 

.Ian. 9, 1930 

1.4 

35 JTS. 

2 


24 

14 

F 

Jan. 17, 1930 

3.0 

6 mos. 

3 

1 35 




Jan. 9, 1931 

5.8 

15 JTS. 

3 

: 60 

25 

60 

F 

Deo. 16, 1930 

0.8 

25 JTS. 

3 

' 40 

26 

22 

M 

Dec. 16, 1930 

0 

2 mos. 

2 

IS 

27 

49 

M 

Dec. 16, 1930 

0.4 

0 

0 

1 

: 0 

1 
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Table 1. — Percentage of Eosinophils in Insglin-treateh Diabetics. 

(Continued.) 


Case 

No. 

i Age, 

1 

Sex. 

Date. 

1 

j Eosinophils, 
1 per cent. 

Duration 
of insulin 
treatment. 

Number of 
injections 
of insulin 
per day. 

Units of 
insulin 
per day. 




Fob. 6, 1931 

2.4 

3 

wks. 

3 

52 

28 

68 

F 

Dec. 19, 1930 

2.4 

1 

mo. 

2 

22 

29 

30 

F 

Dec. 19, 1930 

2.0 

6 

mos. 

4 

84 

30 

62 

F 

Dec. 21, 1930 

1.0 

5 

days 

2 

IS 

31 

50 

F 

Dec. 29, 1930 

1.0 


0 

0 

0 




Jan. 30, 1931 

12.6 

4 

wks. 

3 

■ 38 




Fob. 6, 1931 

17.6 

5 

wks. 

3 

38 




Feb. 13, 1931 

10.8 

6 

wks. 

3 

42 

32 i 

52 

M 

Dec. 30, 1930 

0.2 


0 

0 

0 


1 


Jan. 3, 1931 

6.4 

4 

days 

2 

36 

33 : 

69 

F 

Jan. 6, 1931 

3.8 

1 

day 

2 

20 




Jan. 30, 1931 

4.2 

3 

wks. 

2 i 

36 

34 

17 

M 

Jan. 9, 1931 

2.0 

6 

yrs. ! 

3 

64 

35 

42 

F 

1 Jan. 9, 1931 


4 

yrs. 

3 

30 

36 

65 

F 

Jan. 10, 1931 


3 

mos. 

1 

10 

37 

65 

r 

Jan. 10, 1931 


3 

wks. 

1 

15 

3S 

65 

F 

Jan. 17, 1931 


1 

>’T. 

2 

16 

39 

1 62 

l F 

Jan. 20, 1931 

1 0.8 

1 6 

wks. 

3 

42 

40 

12 

i M 

Feb. 6, 1931 

1 1-8 

3 

>TS. 

3 

58 

41 

1 13 

i M 

June 21, 1929 

5.4 


0 

0 

0 


1 


Dec. 28, 1929 

1.8 


0 

0 

0 




Jan. 31, 1931 

3.2 

1 

JT. 


46 

42 

GO 

F 

Fob. 9, 1931 

3.0 

3 

wks. 


64 

43 

13 

F 

Feb. IS, 1931 

3.6 

1 

mo. 


24 

Av. i 

1 



1 

3.0 

1 

j(70 counts) 



’able 2. 

— Percentage of Eosinophils in 

Noninsolin-treated 

Di.^betics. 

Case 

.\rc, 



Eosinophils 

No. 

yrs. 

Sex. 

Date. 

per cent. 

1 

50 

F 

Juno 17, 1929 

1.0 

2 

68 

F 

June 24, 1929 

1.8 

8 

47 

M 

Dec. 13, 1929 

2.0 

•1 

79 

M 

Dec. 13, 1929 

3.4 




Jan. 3, 1931 

3.8 

5 

60 

M 

Dec. 17, 1929 

6.4 

(i 

55 

F 

Dec. 19. 1929 

1,4 

7 

. . . . 43 

F 

Doc. 21, 1929 

0,8 

s 

. . . . 30 

M 

Doc. 21, 1929 

3.4 

0 

50 

F 

.Ian. 1. 1930 

10. G 

10 

37 

F 

Jan. 10, 1930 

3.4 

u 

. . 50 

F . 

.Ian. 10, 1930 

3,(> 

12 

. . . . 70 

F 

Doc. 16, 1930 

2.8 


57 

F 

Dee. 19, 1930 

4.4 

M 

75 

M 

Doc. 24, 1930 

2. 6 

15 

05 

M 

Oct. 1. 1930 

1.0 




.Ian. 5. 1931 

2.0 

10 

. 

M 

Jan. 10. 1931 

1.2 

1 7 

' ' . - 34 

M 

Jan. 29, 1931 

0.2 

i 1 

1 w 

0.5 

F 

•Ian. 29. 1931 

1,2 


' . 00 

M 

Fob. 5, 1931 

3.0 

20 . 

51 

F 

Fob. 5, 1931 

4,0 

Avernce (22 counts) . • 

. . . 


. 2.9 
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cent. At that time the patient was in the midst of one of her 
annual “hayfever” attacks. Six months later, when no “hay- 
fever” symptoms existed, there Avas 1.2 per cent of eosinophils. 
Case 21 shoAved an eosinophilia of 8 per cent 6 months after taking? 
2 injections of insulin per day and 5 per cent after another year 
of similar treatment. I3ut this patient had 6.8 per cent of eosino- 
phils in her blood AA'hile under treatment by diet alone before com- 
mencing the use of insulin. Cases 17 and 33 had marked skin 
reactions, due to the insulin injections, yet no eosinophilia Avas 
observed. Comparison of the eosinophil percentages before Avith 
those obtained after the commencement of the use of insulin in 
Cases 27, 32 and 33 sIioaa^s that a slight increase did occur. How- 
ever, in none of these Avas the increment great enough to place them 
Avithin the scope of definite eosinophilia. The fact that fluctuations 
in the eosinophil percentages occur from time to time during the 
day, as exemplified in Case 10, must be taken into account Avheu 
interpreting the significance of these slight increases. The average 
for the Avhole group AA'as 3 per cent of eosinophils. Apart from the 
one high case, the range Avas from 0 to 8 per cent. 

Noninsulin-treated Cases. TAA’^enty-tAvo differential blood counts 
on 22 diabetics Avho AA^ere being treated by diet alone Avithout 
insulin, disclosed results (Table 2) AAdiich did not differ appreciably 
from those obtained in the insulin-treated group. Tavo cases 
shoAved eosinophil percentages of 6.4 and 10.6, for Avhich no explana- 
tion Avas discovered. The remaining 18 cases gave figures betAA-een 
0.2 and 4.4 per cent. The aA’^erage for the group Avas 2.9 per cent. 

Discussion. While eosinophilia may result from repeated injec- 
tions of insulin, it is by no means a commonly occurring incident, at 
least under the conditions of the present inA’-estigation. Only one 
patient Avas folloAved Avith any degree of regularity folloAving the 
commencement of insulin therapy. It is possible that eosinophilia 
may haA'^e been temporarily present in others of this series but not 
discoA'^ei’ed bj^ a single blood examination or by counts made at long 
inteiwals after beginning the use of insulin. The inA’estigation is 
being continued, hoAA’^ever, Avith these points in mind. No attempt 
is made to explain the discrepancy in the results obtained l)y 
LaAvrence and Buckley and those recorded here. To ascribe the 
lack of agreement to any such factors as differences in insulin 
dosages, brand of insulin, locality or climatic conditions Avould be 
mere speculation. It is of interest to note, in this regard, that 
LaAvrence and Buckley obserA’ed an increase in the eosinophilia in 
several cases during the A'erj^ hot AA'eather of the summer months, the 
counts being loAver before and after that time. 

Reference to eosinophilia ordinarily recalls the association of this 
phenomenon AAUth allergic and anaphylactic states, certain skin 
lesions and protozoal infestations. The medical literature of the 
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past several years supplies instances of reactions to insulin which 
are unrelated to changes in the blood-sugar concentration and 
apparently independent of any hormone activity. Such reactions 
may be local or general in character. They may be limited to the 
region surrounding the site of injection, and consist of erythema 
with varying degrees of localized induration and swelling. More 
serious types of reaction may occur, manifesting themselves by 
generalized urticaria and edema or by gastrointestinal symptoms, 
as in a case reported recently by Williams.® Reactions such as 
those referred to above were not infrequent apparently during the 
early days of insulin usage. They could be attributed in all prob- 
ability to protein contained in the original insulin preparations. 
Improved methods of purification and concentration soon obviated 
these untoward effects to a large extent. 

That a specific hj’-persensitiveness to insulin per se may exist 
is suggested by the immunologic studies of Tuft.' This particular 
type of hypersensitiveness is probably analogous to the so-called 
drug idiosyncrasies. Another variety of hypersensitiveness also 
can occur in spite of adequate purification and concentration of 
insulin and is evidently dependent upon some factor contributed 
by the source of supply of the product. For example, a patient 
may be intolerant to insulin derived from the pancreas of the pig, 
yet experience no ill effects from insulin prepared from beef pancreas, 
as in the case described by Williams.® No eosinophilia was noted 
in this case, however. A similar example of insulin intolerance is 
mentioned by Tuft.' The case of a patient who exhibited local 
reactions to insulin at the commencement of treatment, with the 
subsequent disappearance of the reactions, is reported by Lasersohn.® 
No mention is made regarding the blood counts by the tAVo latter 
observers. 

In view of these data alone, the occurrence of eosinophilia during 
insulin therapy is by no means an improbability. If it does occur, 
its cause will possibly be found in some more subtle influence than 
mere repeated punctures of the skin by the hypodermic needle. 
In the meantime the question, “Does eosinophilia occur in insulin- 
treated diabetics, and if so, why?” is Avanting an ansAver. 

Summary. Eosinophilia is not a generally occurring incident in 
diabetics receiving insulin treatment. Its presence in some cases 
must be admitted. Seventy difl'erential blood counts from 43 dia- 
betics recemng insulin rcA^ealed a definite eosinophilia in only 1 case. 
This loAV incidence of eosinophilia under such conditions is not in 
accord Avith the findings of previous investigators. No explanation 
is offered for the discrepancy in the results. The average per- 
centage of eosinophils in 43 diabetics receiving insulin Avas not 
appreciably different from the a\'crage percentage of eosinophils in 
20 diabetics Avho Averc treated by diet alone Avithout insulin. 
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FURTHER STUDIES IN A CASE OF CALCIFICATION OF 
SUBCUTANEOUS TISSUE (“CALCINOSIS UNIVERSALIS”) 

IN A CHILD.* 

By Walter Bauer, M.D., 

FACULTY INSTBUCTOH IN MEDICINE, HABVARD MEDICAL SCHOOL AND ASSISTANT 
PHYSICIAN IN MEDICINE, MASSACHUSETTS GENERAL HOSPITAL, 

Alexander Marble, M.D., 

RESIDENT PHYSICIAN IN MEDICINE, MASSACHUSETTS GENERAL HOSPITAL, 

AND 

Granville A. Bennett, M.D., 

INSTRUCTOR IN PATHOLOGY, HARVARD MEDICAL SCHOOL, BOSTON, MASS. 

(From the Medical Clinic of the Massachusetts General Hospital and the Department 
of Pathology, Harvard Medical School, Boston, Mass.) 


In 1926 Wilens and Derby^ reported a case of “ calcinosis universalis” 
seen at the Children’s Hospital, Boston. Recently we have had the 
opportunity of observing this same patient for a prolonged period 
in the research ward of the Massachusetts General Hospital. It 
was hoped that a more detailed study of this patient might throw 
further light on the underlying cause of this obscure condition. 
Accordingly, we undertook a study of the calcium, phosphorus and 
nitrogen metabolism in conjunction with chemical and histologic 
examinations of biopsied material. 

Case Report. B. R. C., M. G. H. No. 300059, a white American school- 
boy, aged 10.5 j^ears, was admitted to the metabolism ward of the Massa- 
chusetts General Hospital on April 2, 1930. 

A studj'' of the family history revealed no luiown tendency to chronic 
disease. No relatives had been known to have a condition similar to that 
of the patient. 

* This is Public.Ttion No. 2 of the Robert W. Lovett Meniorinl for tlie Study of 
Crippling Diseases, Harvard Medical School, Boston, Mass. 
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The past Insfory showed that the child's birth (on November 27, 1919) 
had been normal, that he was breast fed for 2 months and then was given 
Mellin’s food. He gained normally. His first tooth was acquired when 
9 months of age, and he walked at about 18 months. At the age of 2 years 
be had pertussis and four con^^llsions of uhknovm etiology; at 3 years he 
had bronchopneumonia; at 4 j’ears, lobar pneumonia; at 5 years, measles 
and scarlet fever; at 7 years, mumps; at 9 years, septic sore throat. 

The present illness began about 8 j'ears ago, when the patient was between 
2 and 3 years of age. At this time his mother noticed that his legs appeared 
weak and tliat he dropped to his knees wlien attempting to walk. About 
7.5 J'ears ago several small painless swellings appeared on the crest of both 
tiba?. Later similar hard swellings appeared under the skin in various 
places over the bodj'. Si.v years ago, apparently for the first tune, it was 
noticed that calcareous material was extruded from the swellings over the 
left tibia. About 4 months after this occurrence one of the swollen areas 
began to discharge puriform liquid along with chalky material. 

Five and a half j'ears ago he was admitted to the Children's Hospital 
because of acute swelling and tenderness in the region of the left knee. 
At that time the serum calcium and phosphorus were found to be normal. 
The subcutaneous nodules were examined histologicallj'. Chemical analj'sis 
revealed the presence of calcium salts. These findings have been reported.* 

One and a half j'ears ago he was again, admitted to the Children's Hospital 
because of acute pain and swelling in the region of the right elbow. A note 
made at that time stated that since his first admission there had been no 
important change in his condition. 

Nune months ago (Julj' 7, 1929) he was admitted to the Massachusetts 
General Hospital on the surgical sernce. At that time the abscesses in 
the skin and subcutaneous tissue over the left elbow were incised and 
drained. Three months later he was again admitted to the surgical service 
of the Massachusetts General Hospital because of abscesses about calcareous 
nodules over the left elbow and both knees. 

In the weeks just preceding the hospital admission with which this 
present paper is concerned the patient had continued about as before. 
New calcareous nodules had formed in various places over the bodj', older 
ones had been extruded through the skin from time to time. On several 
occasions particularlj- abundant accumulations of the chalkj' material in 
the tense soft tissue covering joints had given rise to acute pain and swelling. 
Where partly extruded nodules had become secondarilj' infected superficial 
abscesses had formed and pus had been discharged along with the calcareous 
material. 

Physical examination in the ward showed a poorlj' developed and poorly 
nourished boy. He looked chronically ill. His facial exq)ression and speech 
were those of an older indiHdual. His teeth were poor; those in fro7it, 
particularlj' above, showed notched margins and seirations across them 
about midwaj' from gum to free border. The tonsils were moderatelj' 
enlarged and scarred. No glands were felt except for several swollen, 
discrete, nontender nodes along the anterior border of the sternocleido- 
mastoid muscle on each side. Many hard subcutaneous nodules were 
present in various places. These nodules were composed of white or 
yellowish-white chalky material. Their size varied from tlie smallest 
po.ssible up to 1 cm. or more in diameter. In several areas two or more 
fairly large nodules had coalesced to fonn a much larger accumulation of 
ca!c.areous material. The nodules were most numerous on the extremities, 
particularly about the knee.s, elbows and anterior aspect of the legs. It 
is worthy of note that the.se lesions were entirely absent over the scalp, 
thorax and abdomen. There were lesions in all stages of develf)pinent from 
nodules completely coveretl by intact skin to tho.«e just breaking through 
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and extruding the chalky material (with open, shallow ulcerations in some 
places) to the final scars. Small superficial ulcers in various stages of 
breaking do-wn and healing were present over both knees, the left foot, the 
buttocks and both elbows. None of the joints were swollen, red, hot or 
tender. Some were partly ankjdosed because of the extensive accumulation 
of calcareous material about them. The right thigh could be flexed only 
to make an angle of about 90 degrees with the trunk. Motion at the right 
knee Avas limited. The lower leg could be flexed to make a 90-degree angle 
with the thigh and could be extended to Avithin 35 degrees of full extension. 
Because of this partial ankylosis of the right knee joint, the boy walked 
Avith a limp. The right arm could be abducted about 45 degrees. Motion 
Avas limited at both elbows. Complete extension of the right arm Avas 
lacking by 15 degrees; flexion Avas but slightly limited. Extension of the 
left arm Avas normal, but flexion Avas limited about 30 degrees. 

Laboratory Data. The urine was normal except for the presence of a 
slight trace of albumin. On admission his erythrocyte count Avas 4,500,000 ; 
leukocyte count, 8250 and hemoglobin (Tallquist) 65 per cent. The blood 
smear Avas normal, except for a 7 per cent eosinophilia. Tavo months later 
the erythrocyte count Avas 5,000,000; leukocyte count, 10,100; hemoglobin 
(Tallqvist), 80 per cent, and the blood smear Avas normal. A blood Hinton 
test Avas negative. The blood sugar Avas 105 mg. (fasting); nonprotein, 
nitrogen 30 mg., and uric acid, 1.2 mg. per 100 cc. The blood cholesterol 
was 120 mg. per 100 cc. The carbon dioxid combining poAver of the blood 
Avas normal (57.1 vols. per cent). The blood serum calcium and phosphorus 
were always found to be normal. The basal metabolic rate Avas on one 
occasion 4-16 as predicted on height and 4-34 as predicted on Aveight 
(Talbot special standard). 

Roentgen Ray Report. The folloAving interpretation of the roentgeno- 
grams was submitted by Dr. A. 0. Hampton: “Examination included 
anteroposterior and lateral vieAvs of the entire skeleton. An effort Avas made 
to shoAv both the soft tissues and the bone structure. Calcium deposits 
Avere diffusely scattered in the subcutaneous tissues of the arms, legs, 
buttocks and axillse. The scalp, neck and chest Avere essentially normal. 
The calcium deposits Avere most pronounced in the right arm and right 
thigh. Of the joints, the tissues of the knees and elboAVs shoAA’'ed the 
greatest deposits of calcium. The shape and size of the calcium deposits 
varied from 1 mm. to 3 cm. in diameter, except in the region of the right 
sartorius muscle, the right hamstring muscles and the extensors of the left 
AA'rist. In these regions deposits Extended nearly the AAdiole length of the 
muscles and produced a calcium cast of the muscles mentioned. The calcium 
deposits showed no bone structure, being composed of multiple small 
irregular granules grouped rather compactly in the larger deposits and 
appearing fairly discrete in the smaller areas. The joint spaces Avere pre- 
serA^ed and the joint outhnes appeared smooth. There Avas no definite 
evidence of calcium deposits Avithin any of the joint cavities. The knees 
showed an unusually dense accumulation of calcium A^er}'’ near or partially 
surrounding the joint capsule. All of the bones Avere rather small, thin 
and the bone trabeculte Avere coarse and slightly separated. The cortex 
of the bones Was unusually thin and the medullary canals Avere preserved. 
The epiphyses shoAved no abnormality in time of fusion. The epiphyseal 
lines AA'ere smooth and not so dense as usual. There Avere no fractures or 
deformities of any of the bones.” 

Coar.se in the Hospital. During his stay of 3 months in the ward no 
essential change Avas noted in his condition. He Avas up and about prac- 
tically all the time except for a day or two folloAving the biopsies. Three 
times during the 3 months his temperature rose to 100° or aboA^e; there 
AA'ere also a fcAV other transient temperature rises to less than 100°. These 
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periods of fever were associated with acute swelling and tenderness about 
one or more of the nodules. The biopsy woimds healed promptlJ^ Ortho- 
pedic consultants thought that operative interference with his ankjdosed 
joints was inadvisable. He was discharged unrelieved on July 3, 1930. 

1. Studies of Biopsy Material. On April 28, under local anesthesia, a 
subcutaneous nodule was removed from each tlugh by Dr. V. P. Williams. 
A portion of this material was preserved for histologic study and the rest 
used for chemical analysis. 

Chemical Studies. Methods Used. 1. IJmc Acid.- 180 mg. of the wet 
samples were transferred to a 25-cc. volumetric flask. To this were added 
5 cc. of 10 per cent sodium tungstate and 5 cc. of two-thirds normal 
sulphuric acid. The total volume was then made up to 25 cc., the flask 
shaken and the contents poured on to a filter. Uric acid was determined 
on the filtrate according to the method of Benedict.^ 

2. Cholesterol and Fatty Acids.* 3.0623 gm. of wet sample were 
extracted continuously for 36 hours in a Soxhlet apparatus (with alcohol for 
24 hours and with ether for 12 hours). After extraction the dried residue 
was found to weigh 1.5373 gm. Cholesterol and fatty acid were deter- 
mined on the combined alcohol and ether extracts according to the method 
of Bloor.^ 

3. CALcrmr and Phosphorus. One-tenth gm. of the above dried 
material was weighed into an evaporating dish. This was ashed over a 
free flame and finally in an electric muffle furnace. The ash was dissolved 
in a few cubic centimeters of 50 per cent hydrocliloric acid and the volume 
was made up to 100 cc. In this solution calcium was determined by the 
method of Fiske^ and the phosphorus by that of Fiske and Subbarow.® 

4. Carbon Dioxin.t This was determined on the dried material by the 
method outlined by Shear and ICramer.'^ 

The follovung values were obtained: 

Wet material, Drj’ material, 

gm. per 100 gm. gm. per 100 gm. 


Water 40.80 

Urio acid .00417 

Cholesterol .415 

Fatty acid 1 .061 

Calcium .. 27.60 

Phosphorus ■ . 12.75 

Carbon dioxid . . 4.09 


The above figures show a low uric acid content. The value is 
higher than that obtained by Folin, et al.,- for the muscle of normal 
dogs (1.2 to 2.5 mg. per 100 gm.) and normal rabbits (1.2 to 1.4 mg. 
per 100 gm.), but it is certainly low enough to preclude any pos.si- 
bility that the concretions were composed of urates. 

Because of the lack of comparable data in the literature, we are 
unahle to properly interpret the values obtained for cholesterol and 
fatty acids. However, they are no greater than one might expect 
with the amount of normal tissue breakdown involved in pathologic 

calcification. . , 

The values obtained for calcium and phosphorus are quite m 
accord with those reported for pathologic calcification by previous 


* We are prcatlv indebted to Dr. E. R. Lcnherr, of the New England DeaeoncM 
Hospital Laborato'rj-. for the chole.sterol and fatty acid deterin.nations. 

t We -a-idi to thank Dr. L. T. FairliaU for the determination of c.arlwn dioxid. 
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workers. Gascard/ in 1900, in a brief note gave the results of an 
analysis of hard subcutaneous tumors removed at autopsy from 
the inner side of the thigh of a young man. Harlay,^ in 1903, 
analj^zed a portion of a subcutaneous calcareous mass removed 
from the outer aspect of the right knee of a woman, aged 60 years, 
with arthritis. After recalculation to provide uniformity these 
results may be compared with our own as follows : 

Gascard. Harlay. Authors’. 

Per cent. Per cent. Per cent. 


Calcium. . . . , 30.00 31.82 27.60 

Phosphorus 13.50 13.04 12.75 


In our case if one subtracts the calcium in the form of calcium 
carbonate from the total calcium content one obtains a calcium 
to phosphorus ratio quite similar to that found in normal bone. 
The residual calcium to phosphorus ratio can be calculated accord- 
ing to the formula used by Shear and Kramer.'^ This formula is 
as follows : 


Residual Ca Total Ca — Ca carbonate 
Residual P ~ Total inorganic P 
4.09 X 0.91 = 3.70 gm. calcium present as CaCOs 
Residual Ca 27.6 — 3.72 
i? 12i75 “ 

This value (1.87) compares favorably with the theoretical calcium 
to phosphorus value of 1.94 for Ca 3 (P 04)2 of normal bone and with 
the values (1.88 to 2.01) obtained by Kramer and Shear^“ for 
pathologic calcifications in man. 

Histologic Study. The specimen consisted of a number of irregular 
pieces of skin and subcutaneous tissue. The subcutaneous tissue contained 
a number of relatively large irregular deposits of an amorphous, white 
challc-like material. This material was solid in certain areas, in others it 
had the consistency of a thick paste. 

Microscopic Examination. Paraffin and frozen sections, formaldehyd 
and Zenlcer’s fixation stains; Hematoxj^lin and eosin, eosin methylene blue, 
Klotz’ and von Kossa’s silver nitrate methods of staining calcium. 

Most of the epidermis was thrown into irregular folds. The papillarj’- 
layer of the epithelium was very irregular, and superficial desquamation of 
the_ homy layer was more prominent than normal. In some areas the 
corium was very dense in structure, although the coil glands and hair 
follicles distributed throughout this layer appeared normal. In most 
fields the corium was free of calcareous deposits, although in a few the 
deposition of calcium had encroached upon the basal la3’er of the corium. 
In such fields the fibrous tissue surrounding the calcified masses was 
intimatelj’’ fused with the corium. 

Several microscopic sections included cross sections of entire calcified 
subcutaneous nodules. These areas were usuallj’’ found beneath the corium 
in the subcutaneous fat. They were filled with irregular masses of varjdng 
sizes which stained intenselj’’ basic. This material was seen as small, 
finelj’' divided particles, having a granular appearance, or as larger particles 
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which were globular or angular shaped. In the preparations stained by 
the methods of von Kossa and Klotz for the identification of calcium these 
granular, globular and crystalline masses were stained black. Preparations 
stained by the method of Klotz for demonstrating calcium in the form of 
of both phosphate and carbonate showed a positive reaction in a greater 
part of the deposit than did von Kossa’s method of staining calcium phos- 
phate. 

In the preparations stained with hematoxylin and eosin and the eosin 
methylene blue each area of calcification was surrounded lay areas of 
fibrosis. Depending apparently on the age of the calcium deposit, this layer 
of fibrosis varied from one of dense cellular collagen to one of fibroblastic 
proliferation and bloodvessel ingrowth. In almost all portions of the sec- 
tions numerous, irregular giant cells of the foreign-bodj" tj-pe could be 
found about the margins of the calcified masses. Ko cholesterol crystal 
clefts were found in any of the calcified areas or nnthin any of the giant 
cells. Many of the foreign-bodj’- giant cells had formed about calcareous 
particles. Occasional vacuolated endothelial leukocytes (foam cells) were 
present about the margins of the calcified areas. No bone formation was 
seen. 


The sequence of the pathologic changes leading to the large areas of 
calcification remained obscure after histologic study. The impression was 
gained, however, that the initial lesions were represented by those areas 
in wliich whole or partial fat lobules were altered by deep basic staining 
granules. In the least involved areas these granules were seen only around 
the periphery and in ijetween intact fat cells. (Fig. 9.) MTere a more 
pronounced calcareous deposition had occurred the entire fat cells were 
granular and stained by basic dye. Other fat cells were entirely obscured 
by the dense lime deposit. The absence of any evidence of antecedent fat 
necrosis was a noteworthy feature. A few fields showed a scattering of 
lymphocytes and polymorphonuclear leukocytes. In areas where the 
altered fat cells were still recognizable, surrounding fibroblastic proliferation 
was scant in amount and little collagen had been laid down. 

Occasional bloodvessels near the calcified areas showed tliickened walls 
in whicli h 3 'alinization of the medial coat had occurred. Perivascular 
infiltration with lymphocytes was noted about a few of the bloodvessels. 


(Fig. 10.) 

Except for the findings of more numerous peripheral giant cells and more 
complete encapsulation with fibrous tissue, these calcareous lesions showed 
no important differences from those seen in the sections made in 192C, whicli 
we have had the opportunity of studjdng. 


Taiii.e 1.— Diet axd THEu.i.py Used During Metadouic Studies. 

Therapy. 


Three-ilay 

of diet. 

Amnmnium 

ohlorid, 

Irradiated 

orRoaterol.t 

period. 

Calcium. 

Pliosplioru.'!. 

Km. per day. 

iiiR. per day. 

1 to 7 

. Very low 

Mod. low* 

None 

None. 

S to 13 

. Very low 

Mod. low 

4t 

None. 

14 to IG 

. Very low 

Mod. low 

0 

15 

17 to IS 

. Very low 

Mod. low 

G 

None. 

10 to 20 

\'cry low 

Mod. low 

None 

None. 

21 to 2.'? 

Mod. low* 

Verj' low 

None 

None, 

24 to 20 

Mod. low 

Very low 

G 

None. 

27 to 28 

. . Mod. low 

Very low 

None 

None. 


* Inndcqu.'vte for a normal child of the patient's nco. For actual fiKurcs see 
Table 2. 

t l or •’ day.s of Period 12 and durinK Period 13, C urn. a day acre piven. 
i Kindly .supplied by the AVinthroji Chemical Company of New Fork City. 



Taole 2. — jrASTBR B, R. C. (Aged 10 Years). 

(All values are expressed as Average Figures per Three-day Period.) 
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For (uo of Period 12, and during Period 13, G gin. a day were given, ■j' Also 15 mg. ergosterol per day. 
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II. Studies of Calcium, Phosphorus and Nitrogen Metabolism. Methods. 
The methods used in the metabolism ward have been outlined in a previous 
paper.'l AU diets were carefullj’- calculated and weighed, fluids carefull}’’ 
measured and e.\creta saved in 3-daj>- periods. Determinations of calcium 
were done according to the method of Fiske;® phosphorus, that of Fiske and 
Subbarow;® carbon dioxid combining power, thatof Van Slyke;'- total nitro- 
gen, the Kjeldahl method.*^ These studies were carried out for 12 weeks. 
This enabled us to detect whether or not there was any gross deviation from 
the values obtained in a study of normal individuals under similar condi- 
tions.'^ It also allowed us to note the effect of dietary changes and various 
forms of therapy. The table below briefly outlines the various conditions 
under which the patient was studied. One should note the divisions of 
this study and the number of periods included in each division. 

In Table 2 the metabolism data are presented. It will be observed that 
the values are expressed as the average of all the periods that comprise 
that particular division of the study. It will be seen that during the 
control periods, 1 to 7 (21 days), on an inadequate calcium intake (0.266 gm. 
per 3-day period), the urinary calcium was 0.050 gm. and the fecal calcium 
was_0.046 gm., making a total output of 0.096 gm. with a resulting positive 
calcium balance of -1-0.170 gm. per 3-day period. These values are definitely 
abnormal as compared with tliose obtained from normal adult individuals 
studied on a similar diet. In their series of 13 normal adult subjects 
Bauer, Albright and Aub'"* found the average calcium excretion on the same 
low calcium diet to be 0.79 gm. (urinary 0.6 gm. plus fecal 0.19 gm. per 
3-day period), resulting in a negative calcium balance of 0.46 gm. These 
figures were obtained on adults, to be sure, but in 2 essentially normal boys, 
aged 9 and 14 years, we obtained the following results while using this 
same low calcium diet: 

Table 3. — Average Values Per 3-day Period ox Two Apparektly Normal 

Boys. 



Case 1. 

Case 2. 

Age. jTs 

. . 14 

9 

Calcium : 

Urine 

. . 0.181 

0.176 

Stool 

. . 0.290 

0.225 

Total output 

. . 0.471 

0.401 

Intake 

. . 0.240 

0.2S0 

Balance 

. . -0.231 

-0.121 

Phosphorus: 

Urine 

2.175 

1.100 

Stool 

0.434 

0.460 

Total output 

2.609 

1.560 

Intake 

2. 667 

1.910 

Balance 

. -fO.OoS 

-fO.350 

Numl)er of S-daj' periods averaged 

3 

0 


Thus one notes that in the case under discussion both the urinary and 
fecal calcium e.xcretions were definitclj' lower than in either of the two 
apparently normal boys studied. Thesc_ excretions were sufficiently low 
to enable the patient to maintain a positu'c calcium balance in spite of the 
extranehj loiv-calchm intake. He excreted approximately 0.4 gm. less 
calcium per 3-day period than did Case 1 and appro.ximately 0.3 grn.loss 
than Case 2. The low fecal and urinarj; calcium excretions indicate that 
there may have been increased absorjition and that there was increased 
retention. If the calcium absorbed had not been retained the unpap’ 
calcium value would have exceeded the value observed m nominl indi- 
viduals. Actualb', there occurred an accompaniung decrease in the unnarj 
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calcium excretion. This finding further emphasizes the ability of the 
tissues of this patient’s body to retain calcium. 

This same bodily retention is evident in the case of phosphorus. The 
3-day intake was only 1.826 gm., the urinary excretion was 1.054 gm., the 
fecal excretion, 0.346 gm., and the resulting balance, a positive one to the 
extent of 0.427 gm. per 3-day period. The phosphorus balances for Cases 
1 and 2 were 4-0.058 gm. and 4-0.350 gm. respectively. (Table 3.) 

The average values for Periods 8 to 13 (18 days), during which ammonium 
chlorid was given, show that the urinary calcium was increased more than 
eight times that obtained in the control periods, so that the final calcium 
balance was —0.212 gm. per 3-day period. Phosphorus shared in this 
increased excretion with the production of a final balance of 4-0.027 gm. 
per 3-day period as contrasted with the control value of 4-0.427. In the 
case of both calcium and phosphorus this larger output was entirely urinary. 
The fecal calcium was essentially the same during the niedication periods 
as in the control periods. The fecal phosphorus was slightly less during 
the medication period. Thus the administration of ammonium chlorid 
resulted in the mobilization of calcium and phosphorus in a manner similar 
to that seen in other individuals.^^ 

During Periods 14 to 16 (9 days) the low calcium diet and ammonium 
chlorid were continued, but in addition 15 mg. of irradiated ergosterol 
were administered daily by mouth. During the administration of irradiated 
ergosterol the fecal calcium fell from 0.047 to 0.034 gm. The urinary 
calcium was reduced from 0.429 to 0.403 gm. These changes resulted 
in a reduction of the negative calcium balance from -;-0.212 to —0.170 gm. 
The fecal and urinary phosphorus were likewise diminished. The former 
decreased from 0.321 to 0.309 gm., the latter from 1.465 to 1.090 gm. The 
positive phosphorus balance increased from 4*0.027 to •4-0.428 gm. We 
have observed^® a similar decrease in the fecal calcium and phosphorus 
accompanied by a diminution of the urinary calcium and phosphorus when 
irradiated ergosterol was administered to individuals with calcium deficiency 
diseases. In the present case the fecal excretions of calcium and phos- 
phorus were only slightly influenced. The effect on the urinary excretions 
was more pronounced in the case of the phosphorus. Failure to obtain 
a greater decrease in the fecal excretions may have been due to the fact 
that the fecal values were abnormally low before irradiated ergosterol 
therapy was instituted. This unusual finding is seemingly a manifestation 
of the disease under discussion. The irradiated ergosterol effect is best 
interpreted as an increased retention of both elements. Therefore, irra- 
diated ergosterol administration in this instance accentuated the already 
existing abnormality of calcium metabolism, namely, increased absorption 
from the intestinal tract and increased retention. 

During the next two periods, 17 and 18, all conditions were the same 
except that irradiated ergosterol was omitted. During these 6 days was 
obtained the greatest excretion of calcium and phosphorus observed at 
any time during the course of the investigation. Tins added output of 
calcium and phosphorus was entirely urinary. The value for urinary 
calcium rose from 0.403 gm. per 3-day period in the previous periods to 
0.963 gm. per 3-day period during Periods 17 and 18. The corresponding 
phophorus value rose from 1.090 to 1.876 gm. On the other hand, the values 
for fecal calcium and phosphorus fell, in the case of the former from 0.034 
to 0.027 gm. and of the latter from 0.309 to 0.262 gm. per 3-day period. 
The total calcium balance became —0.723 gm. per 3-day period and that 
of the phosphorus —0.311 gm. per 3-day period. 

■ This marked increase in calcium and phosphorus excretion foUovdng 
the discontinuance of irradiated ergosterol is difficult to interpret. The 
increased excretion of these elements was in excess of that retained as a 
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result of ergosterol administration. Tliis observation indicates that tlie 
effect of irradiated ergosterol was more pronounced in Periods 14 to 16 
than was suspected from the comparison of the data obtained during these 
periods vdth those obtained during Periods 8 to 13. 

^The low average value of 0.027 gm. of calcium in the feces during Periods 
17 and 18 may be taken to indicate a continuance of the ergosterol effect. 
The same thing may be stated regarding the corresponding values for 
phosphorus. This becomes e^ddent when the values are tabulated, period 
by period. 

Table 4. — Total Calcium and Phosphorus Balance. 


Calcium: 

Period 16. 

Period 17. 

Period IS. 

Period 19. 

Urine 

. . . 0.432 

0.940 

0.985 

0.316 

Feces 

. . . 0.034 

0.023 

0.031 

0.049 

Total output 

. . . 0.466 

0.963 

1.016 

0.365 

Intake 

. . . 0.267 

0.267 

0 267 

0.207 

Balance . 
Phosphorus: 

. . . 4-0.199 

4-0.696 

-t-0.745 

4-0.098 

Urine 

. . . 1.079 

1.9,36 

1.815 

1.464 

Feces 

. . . 0.320 

0.235 

0.289 

0.318 

Total output 

. . . 1.399 

2.171 

2,104 

1.782 

Intake 

. . . 1.827 

1.827 

1.827 

1.827 

Balance . 

. . . 4-0.420 

4-0.344 

4-0.277 

4-0.450 


Here it will be seen that although the fecal e.\'cretion of calcium was onl}' 
0.023 gni. during Period 17, it rose to 0.031 gm. in Period 18 and to 0.049 gm. 
in Period 19. 

Periods 19 and 20 were control periods during which no medication was 
given. No comment is necessary other than to point out a tendency to 
return to the state which existed in the original control periods, 1 to 7. 

During Periods 21 to 28 the diet employed was higher in calcium content 
and lower in phosphorus. This dietary change was made in order to deter- 
mine whether or not less calcium would be retained if less phosphorus was 
given. One notes that during the first three periods on this diet the calcium 
balance was positive to the extent of +0.437 ^n. and the phosphorus 
balance became negative (—0.556 gm.). Thus it will be seen that the 
additional calcium in the diet was entirely absorbed and retained. The 
resulting negative phosphorus balance was probably due to an inadequate 
phosphorus intake. From fliese findings it is appnrcnl that this individunl 
was capable of retaining calcium other than in combination with phosphorus. 

The administration of ammonium chlorid in Periods 24 to 26 resulted 
in an increased calcium excretion, but was without effect on the phosphorus 
excretion. The calcium metabolism data suggest that the ammonium 
chlorid acidosis prevented the retention of calcium and also mobilized calcium 
from the tissues (.ivhich had been retained previously) in some form other 
than calcium phosphate. We arc unable to state what this combina- 
tion may have been. The failure to obtain an increase in the ]ihosphorus 
excrctioii suggested that the ammonium chlorid therapy had been without 
effect on the phosphonis metabolism. However, the discontinuance of 
the dnig during Periods 27 and 28 resulted in a marked diminution in the 
urinary phosphorus. 

With the discontinuance of ammonium chlorid, in Periods 27 and 2S 
there resulted a return to the normal .state for the dietary regime employed. 

The nitrogen metabolism (Tabic 2) did not show noteworthy changc.s at 
anvtime. Excejit for Periods 8 to 13, during which the balance wa_s -2.0 gm. 
jier 3-day period, and Periods 17 to IS, during which it was —7.4 gm., all 
balances were positive, ranging from -f-O.S to +5.4 gm. per 3-day period. 
The increa.sed negative balance in Periods 17 to IS prob.ably exjilains 
some of the increased output of phosphorus during these period.s. 
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It is noteworthy that throughout the period of studj'’ the patient did not 
appreciably lose weight. (Table 2.) 

In Table 2 will be found the values for blood serum calcium and jjhos- 
phorus. Throughout the period of stud 3 ’’ all values for calcium and phos- 
phorus were normal except for the calcium value of 8.8 mg. per 100 cc. of 
serum on Maj’^ 27, which coincides with the great loss of calcium from the 
bodj'' occurring at tliis time (Period 18). During the administration of 
irradiated ergosterol the serum calcium was unchanged; the serum phos- 
phorus fell slightly and rose again after its discontinuance. 

The acidosis obtained by ammonium chlorid was judged by determinations 
of the carbon dioxid combining power of the blood. At no determination 
was this found to be below 4G.3 vols. per cent (on June 19). 

Discussion. The occurrence of calcareous nodules in the sub- 
cutaneous tissues (“calcinosis universalis”) is a rare condition 
affecting particularly children. Cases occurring in children have 
been reported by Langmead/^ Verse, Tisdall and Erb,^® Morse®® 
and Duret.®* The last-named author observed the disease in a 
sister and brother. We have found no other reference in the 
literature which would suggest a familial tendency. The question 
of the etiology of the disorder has been discussed by each writer, 
but has remained unsolved. In the following summary, the results 
of the present study have been analyzed. 

The possibility that this condition might be a disorder of uric acid 
metabolism seems unlikely because of the normal blood value and 
the negligible quantity of uric acid found in the biopsy specimen. 

There is very little to point to a gross disturbance of cholesterol 
or fat metabolism. The blood cholesterol was normal. The chol- 
esterol and fatty acid content of the biopsied specimen was not 
more than one might expect. 

Further analysis of the calcareous material showed it to be 
composed of calcium carbonate and calcium phosphate in propor- 
tions essentially the same as that of normal bone and pathologic 
calcifications found elsewhere. 

Our histologic study was limited to the subcutaneous nodules 
easily accessible for biopsy. This examination did not reveal any 
adequate explanation of the calcifying process. There was no 
evidence of an}'- of the usual abnormalities which are known to 
cause pathologic calcification, namely: chronic inflammation, infarc- 
tion, hemorrhage or tissue necrosis. The earliest abnormality 
noted was the deposition of finely divided calc um particles around 
the periphery of fat cells, which otherwise histologically appeared 
to be normal. No evidence of “calcium binding substances within 
degenerated areas ”®® was seen, since calcification appeared in areas 
of fat before there was any microscopic evidence of degeneration. 
The calcium when first retained may have combined with fatty 
acids, but if so did not remain in this form, as the analysis of one of 
these deposits showed that all the calcium could be accounted for 
as caleiuin carbonate or tertiary calcium phosphate. 



248 


BAUEE, MARBLE, BENNETT; 


The disease process appeared from the histologic standpoint to 
have progressed until calcium had been deposited within fat cells 
and eventually replaced whole fat lobules. Once formed, these 
larger lime deposits became foreign bodies, stimulated fibrosis, 
caused formation of giant cells and slight lymphoid cell infiltration. 
Many nodules had coalesced into large masses, some had broken 
down and partially extruded tlieir contents. Where this had 
occurred cicatrices had formed. We think that the presence of 
occasional hyalinized, thick-walled arteries was not an important 
etiologic factor. It is more probable that these vascular changes 
were secondary to the calcification and accompanying fibrosis. We 
agree with tlie conclusion of others^® that inflammatory changes are 
not causative factors in these deposits. 

Verse'® studied and reported this disease process in a boy, aged 
15 years, togetlier with the postmortem findings. In addition to 
the subcutaneous calcareous nodules, he found that lime salts had 
been deposited in the interstitial connective tissue of muscle and 
in the connective tissue around muscle bellies, tendons and nerves. 
Calcification about the capsules of mesenteric Ijrmph nodes was also 
observed. Otherwise there was no calcification of the internal 
viscerre. From histologic study he thought that the calcium salts 
had been deposited in living connective tissue. As indicated by 
Roentgen ray examination, the present case also had marked calci- 
fication of the muscles of the arms and legs. 

While we could find no microscopic evidence of previous tissue 
injury, it seemed important tliat this obscure process involved 
the regions of the body which are liable to trauma and are most 
subject to muscular activity. As previously noted, the more pro- 
tected portions of the body, the thorax and abdomen were particu- 
lar!}' spared. 

Metabolic studies showed that this patient had an extraordinary 
ability to retain the absorbed calcium and phosphorus. This ten- 
dency was more marked in the case of calcium than phosphorus as 
demonstrated by the low fecal and urinary values for the former. 
Regardless of the calcium content of the diet or medication, the 
fecal calcium values remained extremely low, never e.xceeding 49 rag. 
per 3-day period. It seems fair to assume that a higher calcium 
intake would not have increased the fecal calcium values. Urinary 
calcium values as low as those observed during the control periods 
(1 to 7) are usually associated with a lowered senira calcium.®® 
In the present case the low urinary calcium values were undoubt- 
edly due to the marked affinity of the body tissues for calcium, 
thus resulting in a marked retention of this clement. There was no 
evidence of increased calcium and phosphonis retention in tlie 
bones that could be demonstrated by roentgenograms. The results 
obtained dvrina Periods S4 to 25 suggest that when calehnn is first 




Fig. 1. — Posterior view of patient showing numerous lesions in all stages of develop- 
ment over the buttocks and posterior aspects of the arms and legs. 




Fig. 3. — Side view of the legs, sho'W'ing flexion deformity of the right leg. The 
nodules on the outer aspect of 'the left knee have become infected. 



Fig. 4 . — RoentRonoKraras of tho arms show-inR tlie marked dor>osition of calcium 
ill the subcutaneous tissue of the right forearm and the sheath.s of the e.xtensor muscles 
of tho left forearm. 




Fig. 5. — Roentgenograms of both thighs. The subcutaneous calcium deposits 
are well demonstrated. The ham-string muscles of the right leg show depositions 
of calcium in the sheaths surrounding them. This is seen to an even greater extent 
in the sartorius muscle. 





Fig. 7. — Roentgenograms of both knees, illustrating the extensive calcium deposits 

in the region of both knees. 




Tig. S. — A iihotomicroKmph wth ver>' low moKnificntion showiiic a Inrci'r nron 
of calcification in the snljcutancous tissue, ficction was stained with hematoxylin 
and oosin. X2S. 








Fig. 9. — A photomicrograph (X300) to illustrate what appeared to lx> the initial 
lesion, namely: a deposition of calcium particles about the periphery of intact fat cells. 












Fig. 11. — Early connective-tissue proliferation and giant-cell formation in response 
to calcium deposit in fat. XI 60. 
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deposited it does not necessarily have to be accompanied by phos- 
phorus. 

We are unable to offer any explanation as to why this individual 
retained calcium and phosphorus to this degree. Irradiated ergos- 
terol poisoning and parathormone overdosage are known' to cause 
metastatic calcification, but this individual had no signs or symp- 
toms which would justify such a diagnosis.^^’^'^*’-^ Furthermore, 
the ealeification seen in the last-mentioned conditions occurs regu- 
larly in the kidneys, stomach, lungs, heart and bloodvessels; these 
organs were not involved in either our case or the one described by 
Verse. 

As a result of the above considerations it seems fair to conclude 
that caleium and phosphorus metabolism is abnormal in these rare 
cases of calcification of the subcutaneous tissue. This is well shown 
by the excessive retention of calcium and phosphorus. The increased 
retention was evidently due to an unusual affinity of certain tissues 
for these elements. We are unable to state what intraeellular 
changes, unrecognizable microscopically, preceded the deposition of 
calcium in these regions. 

The belief that this condition is due in part to a general metabolic 
disturbance is contrary to the views of Tisdall and Erb'® and of 
Wilens and Derby.^ They reasoned that the normal blood values 
for calcium and phosphorus argued against a metabolic disorder. 

However, this view seems scarcely tenable in the light of the caleium 
and phosphorus balance studies presented. The observed metab- 
olic disturbance serves well to emphasize again that study of the 
serum calcium alone “merely shows the height of the 'calcium 
stream’ but gives no indication as to its direction of flow.”^'* 

From our studies we would suggest the following treatment: 
the use of a diet inadequate in calcium in conjunction with a 
decalcifying agent, such as ammonium chlorid. However, the 
employment of such therapy over a long period of time might be 
expected to result in marked skeletal decalcifieation as well. The 
prognosis is at best, unfavorable. 

Summary. 1. Further studies in a case of “caleinosis universalis” 

- are reported. 

2. Calcium and phosphorus balance studies indicated a marked 
tendency to retain the absorbed calcium and phosphorus in spite 
of normal blood calcium and phosphorus values. This tendency 
was more marked in the case of calcium than phosphorus. 

3. Ammonium chlorid acidosis produced an increase in the urinary- 
excretion of calcium and phosphorus. 

4. Chemical analj’-sis of a calcareous nodule removed at biopsy- 
showed the presence of a negligible quantity- of uric acid, a moderate 
amount of cholesterol and fatty acids, and calcium and phosphorus 
in the amount and ratio, one to the other, commonly’^ found in adult 
bone and pathologic human calcification. 

voi,. 182, NO. 2. — .^.nausT, 1931 9 
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5. Histologic study showed no evidence of antecedent tissue 
necrosis, nor did it suggest any explanation for the abnormal calcium 
deposits. 

6. The above results suggest that the basis of the disorder lies 
in an abnormality of calcium and phosphorus metabolism. It is 
suggested that the increased retention of calcium and phosphorus 
may be the result of local cellular conditions as yet undetermined. 
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TOXOID AS AN IMMUNIZING AGENT IN DIPHTHERIA. 

By Hartzell Harrison Bay, M.D., 

INSTRUCTOR IN PEDIATRICS, UNIVERSITY OP CALIFORNIA MEDICAL SCHOOL, 

SAN FRANCISCO, CALIF. 

(From the Department of Pediatrics, University of California Medical School, 

San Francisco, Calif.) 

The value of diphtheria toxoid in the active immunization of 
children against diphtheria is now well established. Reports on 
its use in over 1,000,000 cases demonstrate that it is an efficient 
and safe product to use.^ Toxoid has enjoyed considerable popu- 
larity in France and in Canada, but its use in this country has been 
relatively limited. It is the purpose of this report to give the results 
obtained with toxoid in a controlled group of 358 children. 

Procedure. Toxoid Used. The material employed in this study 
was a standardized commercial product.^ It is prepared® by growing 
a virulent strain of diphtheria bacillus in broth which does not 
contain horse meat. This is to eliminate the possibility of sen- 
sitization to horse protein. At the end of a week this material is 
filtered and tested for its toxic value. Federal regulation requires 
that the toxin from which toxoid is made shall have an L-f- (lethal) 
dose of not over 0.2 cc. or a minimal lethal dose of not more than 
0.0025 cc. The “Lf” value, in other words, the amount of toxin 
in cubic centimeters which is required to flocculate 1 unit of anti- 
toxin, or its reciprocal, the antigenic value, and the “Kf” value 
(flocculation time) are then determined. No toxin is used which 
requires more than 0.1 cc. to flocculate 1 unit of antitoxin. Such a 
toxin has 10 immunizing units, according to tlie French standard. 
After the toxin is selected a small amount of U. S. P. formalin is 
added to bring about complete detoxification in a reasonable period 
of time. This amount must not exceed 0.4 per cent. The formal- 
ized toxin is kept at a temperature of 39° C. At weekly intervals 
intradermal tests are made on guinea pigs to determine the rate of 
its detoxification. When it is believed tliat this has progressed 
sufficiently far the material is removed to the refrigerator and 5-cc. 
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portions are injected into a series of 300-gm. guinea pigs. WJien 
detoxification is completed no effect should be noted in the guinea 
pigs over a period of 30 days. The material is ready when 10 pigs 
injected with 5 cc. each show no signs of diphtlieria poisoning at 
any time during a period of 30 days. The time required for com- 
plete detoxification will vary with each lot of toxin. The minimum 
antigenic requirements are that at least 10 guinea pigs, weighing 
270 to 320 gm., shall receive subcutaneously the initial human dose. 
At the expiration of six weeks each of these pigs is injected subcu- 
taneously with 5 minimal lethal doses of a stable diphtheria toxin. 
At least SO per cent of these animals must survive for 10 days. The 
flocculation value of the finished product is then again determined, 
and if there has been any loss in flocculation value tlie product is 
discarded. The toxoid contains approximately 50 times the amount 
of media and bacterial protein that is present in the toxin-antitoxin 
mixture. The fact that toxoid is resistant to heat, retains its 
antigenic power, is nontoxic and free from horse serum makes it a 
most desirable preparation. 

This study was carried out in the Children’s Outpatient Depart- 
ment of the University of California Hospital, where they request 
that every well baby and child over 6 months of age be given a 
routine Schiek test. To obviate errors in the technique of testing, 
tlie Schick testing is done one afternoon a u'eek by a house officer 
who is on service for 6 months at a time. A fresh solution of Schick 
and control material is used each testing day. Tlie ScJiick tests 
are read in 72 hours, and if positive the toxoid is then given in two 
doses of 1 cc. each, at an interval of 10 days. Re-Schick tests with 
controls are performed 3 months after the completion of the course 
of toxoid injections, and these re-Schick tests are read in most 
instances by the same man who administered and read the original 
Schick test. Every care is e.xercised in the performance of the 
Schick test and its reading.s, as these are the major sources of error.* 

Tabi.b 1. — Age or Patients Tbeated. 

Age. 

3 mos. . .’ 

5 " 

0 “ 

7 to 12 “ 

I to .1 

.tto 6 “ 

5 to 10 " 

10 to 15 “ 



Results. This study comprises data on 35S Schick-positive 
city children, bebveen the ages of 3 months and 15 years. (Table 1 .) 
Of'thcse children 333 received two injections of 1 cc. each of toxoid 
at an interval of 10 davs. Twenty-five children received only one 


Numljer. 

3 

4 
12 
4f. 

94 

56 

74 

23 
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injection. Of the group receiving a total of 2 cc. of toxoid 327 
(98 per cent) were Schick negative after a period of 3 months or 
more. Of the group receiving a total of 1 cc. 21 (84 per cent) were 
rendered Schick negative bn retests. (Table 2.) These results 
correspond well with those found in other reports. (Table 3.) 
Our experience, as well as that of Weinfeld and Cooperstock,® 
would indicate that two injections of 1 cc. each of toxoid are as 
effective as 2 cc. given in three doses. It has the added advantage 


Table 2. — Results With Toxoid. 


Negative after toxoid. 




Total No. 

No. 

Per cent. 

Positive Schick tests 

• • • 

. 358 

348 

97 

2 cc. toxoid .... 

• • • 

. 333 

327 

98 

1 cc. toxoid .... 

. . . 

. 25 

21 

84 

Table 3. — Compabative 

Studies 

in Immunization with Toxoid. 


No. of 

Dose, No. of 


Per cent 

Author. 

cases. 

cc. injections. 

Interval. 

immunized. 

Harvier and Requin* 

88 

0.5 2 

3 weeks 

95 



1.0 



Ramon and Helie' .... 


0.5 2 

3 “ 

90 to 95 



1.0 





0.5 





1.0 3 

3 “ 

97 to 100 



1.5 



Moloney and Frazer® 

66 

0.5 2 

1 month' 

70 



0.5 



Zingher” 

100 

0.5 





0.5 3 

2 weeks 

98 



1.0 





0.5 2 

• . . 

86 



0.5 





0.5 1 

• » > 

60 

Roubinovitch, Loiseau and Laf- 

130 

0.5 1 

» » • 

37 

faille*® 

53 

0.5 2 

3 “ 

81 



1.0 




79 

0.5 3 

3 " 

88 



1.0 





1.5 



Bloomberg and Fleming® . 

208 

0.5 2 

1 month 

68 



0.5 




• 38 

0.5 2 

1 

84 



1.0 




32 

0.5 3 

1 “ 

94 



1.0 





1.0 



Schwartz and Janncy** . 

128 

0.5 3 

3 weeks 

98 



1.0 





1.0 



\Vcinfeld and Cooperstock® 

89 

1.0 2 

3 “ 

92 



1.0 




15 

1.0 1 


46 

Dick and Dick** 

100 

0.5 3 

2 “ 

94 



1.0 





1.5 



Autlior 

333 

1.0 2 

10 days 

98 



1.0 




25 

1.0 1 


84 
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of saving time and also the pain of one injection. Results given in 
Table 3 suggest that when a total of 2 cc. of toxoid has been given 
one may expect from 90 to 98 per cent negative Schicks on retesting. 
When 1 cc. only is given the pereentage will be below 90 per cent. 
Toxoid has not been in use for a sufficient period of time to determine 
the lengtli of the immunity produced. Tlrree cases of this series 
were retested after an interval of 3 years and found to be Schick 
negative. (Table 4.) 


Tabie 4. Results of Shick Re-tests Afteh Toxoid. 



No. Schick 

No. Schick 

I-er cent 


retested. 

negative. 

negative. 

Total number of children Schick retested 

. 358 

348 

97 

At 3 months 

. 205 

195 

95 

At 4 “ 

90 

90 

100 

At 5 “ 

28 

28 

100 

At 6 " 

. 17 

17 

100 

At 6 “ to 1 year .... 

15 

15 

100 

At 3 years 

3 

3 

100 


Reactions. Both local and general reactions are seen with 
toxoid as with the toxin-antitoxin mixture. The reactions may 
occur after the first, second or third injection of toxoid, Weinfeld 
and Cooperstock® state that local reactions are rare and general 
reactions are never seen in children under 7 years of age. Maloney® 
and Frazer believe tliat reactions are very rare in children under 8 
years, while local reactions occur in about 25 per cent of children 
over 8 years of age. Ramon^ finds that reactions are rare under 8 
to 10 years, and suggests that they occur principally in those chil- 
dren with a pseudo-Schick reaction. He says from 20 to 40 per 
cent of persons over 10 years have slight reactions; from 10 to 15 
per cent have fair reactions and from 1 to 5 per cent strong reactions. 
Fitz-Gerald^ summarized an e.xperience with 10,600 preschool chil- 
dren and says that 2 to 3 per cent had fairly marked reactions and 
25 per cent had slight local reactions. Harvier and Requin,® in a 
group of 235 children, observed feeble reaction in 21 and general 
reactions in 35. 

In a study of 278 children Bloomberg and Fleming® saw no reac- 
tions in children under 6 years of age either from the 0.5-cc. or the 
1-cc. dose. Ramon' has collected data on over 1,000,000 injections 
of toxoid and has not found a serious accident or fatality. 

The reactions produced by toxoid are probably due to the fact 
that it contains a relatively large amount of media and bacterial 
protein. It is thought by .some workers'-® tliat person.s who react 
to toxoid have been sen.sitized in some way to these .specific proteins 
or that the reactions may be considered as nonspecific protein 
reactions. This would account for the reactions occurring so 
rarely in younger children and so readily in those per-sons showing 
a pseudo-Schick reaction. :Moloney'0 has shown tliat those persons 
who react to toxoid are more readilj- immunized than nonrcactom. 
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Two cases in this series who had general reactions were immunized 
by 1 cc. of toxoid given in one dose. 

In Table 5 we have listed the children who gave general reaction 
together with a note as to a history of allergy in these cases, J. F. 
is an exceptionally young child to react to toxoid, being only 5 years 
of age, T. D. was given toxoid and in 3 hours developed such a 
severe asthmatic attack as to necessitate hospitalization. 

Table 5. — General Reactions From Toxoid. 


Case. 

Age, 

yrs. 

Sex. 

Reaction. 

Allergy. 

No. of ■ 
injections. 

Repented 

Schick. 

J. F. . , 

. . 5 

M 

General 

No 

1 

Negative. 

W. C. . , 

. . 7 

M 

General 

No 

2 

Negative. 

t. D., . , 

, . 10 

F 

General 

Asthma 

1 

Negative. 


Three patients in this series had general reactions. These came 
on within 8 hours and lasted for about 24 hours. About the site of 
injection a large area of redness developed, which was tender and 
painful to touch, and caused some discomfort in movement of the 
arm. General symptoms were anorexia, malaise, nausea, headache 
and marked irritability, with some slight rise in temperature. In 
1 of these cases a tj^iical asthmatic attack was precipitated by an 
injection of toxoid. It has been suggested by Weinfeld and Cooper- 
stock® that persons with an allergic background may react to toxoid 
more readily than those without such a history. In a group of col- 
lege students they found that of those persons with an allergic 
history 40 per cent gave reactions to toxoid as against 16 per cent 
in those without an allergic back ground. 

Schwartz and Janney^^ feel that allergj^ does not play such a 
prominent role in preschool children, as in their study of 128 children 
there was only 1 reaction. Their series included 14 cases of eczema, 
15 of seborrheic dermatitis and 1 each of asthmatic bronchitis and 
hay fever. They are, therefore, of the opinion that an allergic 
makeup does not necessarily provoke a toxoid reaction in a preschool 
child. 

A review of all the cases of allergy in our clinic was made, and 
7 patients were found who had received toxoid. Of this number 
only 1 had a reaction. While this is too small a group from which 
to draw conclusions, it suggests that in children, age and the chance 
for acquired sensitivity are of equal or more importance than allergy 
in the production of reactions. Children under 8 years react much 
less frequently than those over this age. 

The difference in the number of reactions reported by various 
workers may possibly be explained by the difference in the toxoid 
used. The earlier preparations gave more reactions. The present 
methods of preparation and refinement with the resulting minimal 
amounts of culture and media protein give fewer reactions. Local 
reactions in this series were so slight that in no case did we have 
anyone who objected to the second dose of toxoid being given. 
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Summary. ^ The use of toxoid in the active immunization of 358 
children against diphtheria is reported; 333 children received 2 cc. 
of toxoid and 98 per cent were rendered Schick negative; 25 received 
only 1 cc. of toxoid and 84 per cent were immunized. In this series 
toxoid was given in two injections of 1 cc. each at an interval of 
10 days. This routine was found to give satisfactory results. 

Both local and general reactions are seen with toxoid. Age, tlie 
possibilities of sensitization to the protein of the Klebs-Loeffler 
bacillus or the media protein^ and a background of allergy are all 
factors concerned witli the production of reactions. Children under 
8 years react much less frequently than children over 8 years of age. 

From our own observation and on evidence in the literature, one 
may expect from 90 to 98 per cent negative Schick reactions after a 
total of 2 cc. of toxoid has been given. When a total of 1 cc. only 
is given the number of Schick negative results will usually be below 
90 per cent. 

Conclusion. Toxoid is a safe, reliable and efficient preparation 
to use in the immunization of children against diphtheria. 

The author wishes to acknowledge the generous supply of toxoid which was 
furnished through the courtesy of Dr..J. G. Fitz-Gcrald, Connaught Laboratories, 
University of Toronto, Toronto, Canada, at the initiation of these studies. Thanks 
are also due Dr. Robert Cutter, Cutter Laboratorj’, Berkeley, Calif., for his interest 
in the de\’elopmont of toxoid and for his many suggestions during the course of this 
study. 

The clinical assistance of the following pediatricians is also acknowledged: Drs. 
R. E. Netzley, E. E. Sappington, W. A. Reilly, H. E. Long and A. E. Vnrden. 
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TOXICITY AND RATE OF ELIMINATION OF ORGANIC 
- ARSENICALS (STOVARSOL AND TREPARSOL) IN 
THE TREATMENT OF END AMEBIASIS.* 

By Philip W. Brown, B.A., M.D., M.S., 

INSTRUCTOR IN MEDICINE, THE MAYO FOUNDATION, UNIVERSITY OF MINNESOTA; 
ASSOCIATE IN MEDICINE, THE MAYO CLINIC, 

AND 

Arnold E. Osterberg, B.S., M.S., Ph.D., 

assistant professor of PHYSIOLOGIC CHEMISTRY, THE MAYO FOUNDATION, 
UNIVERSITY OF MINNESOTA; ASSOCIATE IN BIOCHEMISTRY, 

THE MAYO CLINIC, ROCHESTER, MINN. 


The convenient method of treating endamebiasis by the oral 
administration of organic arsenicals has led to more or less indis- 
criminate use of these drugs. In view of the vast amount of 
experience that has been derived from the use of arsphenamin, 
it is difficult to understand the free and easy manner in which 
stovarsol and treparsol have been used. A review of the reported 
complications in the use of these drugs convinces us of two facts: 
(1) That the drugs are continued in spite of warnings of intolerance, 
and (2) that certain persons are very sensitive to arsenic in any 
form. 

There are numerous reports of toxic erythema and even exfoliative 
dermatitis from the use of the two drugs. In most cases the 
cutaneous reaction is manifest after only small or moderate amounts 
of arsenic have been taken. Dargein and Dore reported a death 
from treparsol. Their patient was an elderly man, with active 
sj'^philis of the central nervous system. Treatment was begun with 
the arsenical and although the dosage was moderate, yet an acute 
break occurred and the patient died in coma. This resembles the 
danger of the use of arsphenamin in sjT^hilis of tlie central nervous 
system. They considered the death as due to a Herxheimer reaction. 
Milan and Gamier reported a death from treparsol as the result 
of administering treparsol to a young woman with syphilis. She was 
given 4 tablets (1 gm.) daily for 9 days, when delirium developed 
and she died in 24 hours. The dose in this case was greater and the 
treatment more prolonged than we have used for endamebiasis. May 
reported the first death from treparsol. In this case the patient 
began to show signs of intolerance to arsenic, but she continued 
using the drug, and in 2 days became unconscious and died in 
coma. La Terza, in 1930, reported experiences from Brazil, with 
treparsol, namely, 2 cases Avith 2 deaths. 

In the literature we were able to find records of only 2 deaths 
attributed to stovarsol poisoning (Willner and Meleny). Porot 


* Submitted for publication, March 5, 1931. 
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reported on sensory disorders and pseudotabes due to stovarsol. 
In 2 cases stovarsol had been used intermittentlj'^ over a period of 
months in an endeavor to eradicate Giardia lamblia. The sjanp- 
toms of involvement of the central nervous system came on insidi- 
ously, beginning with rheumatic pains, and continuing until there 
was marked_ disability. The third patient had taken 0.25 gm. 
stovarsol daily for 10 days because of amebic colitis. Shortly 
after the conclusion of this one course, peripheral neuritis was mani- 
fested. Further reference to this complication was not found. 
We have observed 1 severe and 1 mild case of peripheral neuritis 
following the ingestion of stovarsol but none from treparsol. 

In the first case acute amebic colitis had been controlled by 

3.5 gm. of stovarsol. The patient was dismissed from observation, 
and two additional courses were prescribed, with lO-daj’^ intervals 
between courses. A few weeks after the last course bowel symp- 
toms recurred and a fourth course was taken without our knowledge. 
The patient did not respond well; the dysentery was not as com- 
pletely controlled, and aching appeared in the legs. He decided 
to take a fifth course. Following this severe symptoms of periph- 
eral neuritis developed, which totally incapacitated him. The 
neuritis persisted for months. The urine was examined for arsenic 
3 months after the last stovarsol was taken. Arsenic in appreciable 
quantities was found. The colitis itself apparently was cured by 
yatren; this was confirmed several months later. 

In the second case the patient had amebic colitis. He received 

7.5 gm. of stovarsol in two courses. Fifty days after the last 
course arsenic was found in the urine. The mild neuritis whicli 
had deimloped subsided in a short time. To.xic erythema devel- 
oped after the first course, but cutaneous reaction did not occur 
after the second course. 

In both these cases warning signs were put out. The first patient 
might not have escaped neuritis, but failure to control the colitis 
with tliree coiurses of stovarsol should suggest a change of treatment. 
•In the second case the cutaneous reaction warned of questionable 
tolerance to arsenic. 

To emphasize the individual factor in such a reaction, it may be 
noted that we e.xamined the urine of another patient 13 days after 
the completion of a course, consisting of 3.75 gm. of stovarsol. 
Arsenic was not present in the specimen. 

In our experience with these two arsenicals there have been no 
deaths. Two cases of peripheral neuritis have been noted. We 
also have data concerning six cutaneous reactions in 123 cases in 
whicli treparsol was used and of four cutaneous reactions in 130 
cases in which stovarsol had been used during the last 11- years. 

In 9 of the 10 cases toxic erytliema occurred, wliich subsided m 
3 to 5 davs. In the tenth case there was enough cutaneous reaction 
to prompt the diagnosis of exToliativc dermatitis. This patient 
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recovered in a week and did not suffer further ill effects. The 
percentage of cutaneous reactions with treparsol (4.8 per cent) is 
somewhat higher than with stovarsol (3 per cent). We have 
prescribed these arsenicals for many other patients, but data are 
available only concerning the 253, all of whom received from 3.5 
to 16 gm. of the drugs. 

The 2 cases of peripheral neuritis developing subsequent to the 
use of stovarsol prompted us to consider the rate and channel of 
elimination of the arsenic of this drug. Accordingly, the urine 
and feces were collected for a period of 7 days from 5 patients 
who had received 3.5 gm. or more of stovarsol. Attempts to deter- 
mine quantitatively the arsenic excretion by the ordinary Gutzeit 
procedure were unsuccessful, however. Except for the fact that 
qualitatively it was found that arsenic was still being excreted in 
the urine at the end of 7 days, the experiment did not furnish the 
information which we desired, namely, the ratio of urinary excretion 
to fecal excretion. 

Following the development by one of us (Osterberg) of the 
electrolytic Gutzeit procedure for the estimation of arsenic, it was 
decided to conduct similar elimination studies following the admin- 
istration of treparsol, since our interest has been focussed on this 
drug. 

Four patients of the group receiving treparsol were selected for 
observation. A single course of treatment consisted of the daily 
ingestion of 0.75 gm. of treparsol for 4 days. It was felt that the 
degree of absorption of the drug from the intestinal traet was 
dependent on the physical dispersion; hence, it would seem the more 
desirable to use the compound in the form of a finely ground powder 
rather than as a tablet, as it is commonly dispersed. 

However, in order more closely to simulate the actual conditions 
of treatment with this drug as it is commonly practised, it was 
deeided to request 2 of the patients to swallow the entire tablet 
without chewing and the remaining 2 patients to chew the drug 
thoroughly before swallowing. 

From the results of the determinations by the electrolytic Gutzeit 
method, it was found that the major portion of the arsenic is 
eliminated in the feces. When the treparsol tablets were swallowed 
without chewing the ratio of arsenic in the urine to that in the 
feces was 1 to 9 and 1 to 16. In the cases in which the tablets 
are thoroughly chewed the ratio of arsenic in the urine to that in 
the feces was 1 to 3. 

In all cases 90 per cent or more of the* total arsenic was recovered 
by the third day following the last ingestion. The absolute amount 
and the relatively greater proportion of arsenic in the urine in the 
cases in which chewing of the drug was resorted to indicate that 
the physical condition of the drug is of prime importance in its 
absorption. The amount of arsenic remaining in the feces repre- 
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sents unabsorbed treparsol rather than arsenic excreted by this 
route. 

Realizing that individual variations to arsenic exist, we hesitate 
to postulate that treparsol, used in doses of 0.25 gm., two to three 
times a daj^, with a total amount of the drug not to exceed 3 gm., 
is preferable to stovarsol solely because, as we have shovm in the 
study of elimination of arsenic under treparsol treatment, the 
arsenic was eliminated in a period of 7 days and also that peripheral 
neuritis did not result, whereas if patients were under stovarsol 
treatment arsenic was present weeks and even months after dis- 
continuing treatment, and peripheral neuritis was encountered as a 
complication. However, we consider that since the cutaneous 
reactions occur in about an equal percentage, and as we have not 
known of peripheral neuritis to occur after the use of treparsol, the 
chnical experience seems to bear out the study of elimination in 
favor of treparsol. 

Chen, Anderson and Leake have recently reported on the rate of 
urinary excretion of stovarsol and carbarsone. In 1 case 2.75 gm. 
of stovarsol was administered in 6 days, and in the second case 
3.5 gm. was administered in 7 days. In the former, 29 per cent of 
the arsenic administered was recovered from the urine in 14 days 
■after treatment was begun; in the latter, 17 per cent was recovered 
in 10 days. These observations indicate the persistence of arsenic 
in the urine; however, the amount remaining is uncertain as data 
relative to the arsenic excreted through the bowel was not obtained. 

SCXIMARV OP E.ESUI.TS. 


Aracnio eliminated, mg. Arsenic in urine 

. Ratio 


Urine. 

Feces. 

Total. 

Arsenic in feces 

192 

595 

787 

1 to 3 treparsol chotved. 

184 

54G 

730 

1 to 3 treparsol chewed. 

45 

741 

786 

1 to 1C trep.arsol not chewed. 

70 

645 

715 

1 to 9 treparsol not chewed. 

Conclusion. 

New remedies are 

constantly being sought in the 


treatment of endamebiasis. It is possible that nonarsenical reme- 
dies, such as anayodin (yatren), or more recently dihydranol, will 
supplant the arsenical drugs. Emetin will continue to prove a 
bulwark for controlling the acute phase of the disease, but we feel 
that it must be used in conjunction with otlier prejiarations to effect 
cure in a large percentage of cases. We have found emetin and 
treparsol very satisfactory; they constitute the first line of defense 
unless there are contraindications to their use. Arsenic has proved 
to lie such an efi’ective parasiticide that it will probably continue to 
be used, although a Jess toxic arsenical preparation may be developed. 

The rate and route of elimination of arsenic following the adminis- 
tration of treparsol lias been determined in 4 cases selected from a 
group of 253, in which the patients were suflcring from endamebiasis. 
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The fineness of the ingested drug determines to a large degree the 
extent of its absorption and the ratio of arsenic in the urine to that 
in the feces. 

Our data tend to show that treparsol is more rapidly eliminated 
than stovarsol and that the possibility of untoward sequelae develop- 
ing is lessened with the former drug. 
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GUroES TO THE PREVENTION AND TREATMENT OF THE 
SIMPLER NEUROSES. 

By Maurice Fremont-Smith, M.D., 

ASSISTANT PHYSICIAN AT THE MASSACHUSETTS GENERAIj HOSPITAL, 

BOSTON. 


In this day of overspecialization the internist holds a rather 
unique position in medicine. He alone is privileged to consider 
his patient as a whole; to investigate without prejudice not only 
the body but the mind; and if an explanation for symptoms be not 
found after appropriate physical examinations, to seek their cause 
in the patient’s relation to his environment. If he does not exercise 
this prerogative, a valuable opportunity has been not only neglected, 
but more often irreparably lost. The patient who leaves his doc- 
tor’s office with psychogenic symptoms unrecognized travels there- 
after like a derelict from one specialist to another, and often finally 
reaches the charlatan, who at least takes the symptoms at face 
value and offers hope of cure. 

Why does the internist so often fail to accept his responsibility 
and make no adequate study of his patient’s emotional life? I 
believe there are two reasons. In the first place most internists 
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believe that all eases of neurosis demand a great many hours of 
treatment, and that neither he nor the patient can afford the time; 
secondly,. he often does not know what to say, how to get at the 
facts or what to do about them if discovered. 

With full recognition that prolonged treatment is essential in 
many cases, it is my belief that a very large proportion of these 
patients both can and must be helped by the internist if thej'^ are 
to be helped at all. Complete cure, which would imply entire self- 
understanding, certainly is often not attained. But relief from 
symptoms vail result in numerous patients, after a very few hours’ 
work. Even if entire relief be not secured, the subject of psycho- 
therapy is opened up. The patient at least partially imderstands 
his problem and may accept a suggestion that he continue further 
with a psychiatrist the work already begun. 

The physician’s greatest stumbling block is lack of thorough 
psychiatric training. This defect in medical education is not in- 
superable. The internist cannot undertake a complete psycho- 
analysis, but he should be able to understand the various types of 
difficulties frequently underlying neurotic symptoms, and should 
have a practical knowledge of the simpler methods of therapy. 

At the outset both the patient and physician must be con\dnced 
that organic disease does not exist, or if it be present, that it cannot 
wholly explain the symptoms. The patient, moreover, must be 
made to feel that his physician believes his symptoms to be real, 
as they are; not imaginary as they so frequently are labelled even 
today. Lastly, the physician must be able to explain how real 
symptoms can occur in the absence of organic disease, and must 
uncover, if he can, the sufficient cause for symptoms in his patient’s 
unconscious emotional life. 

It is usually vase with such cases to begin by describing tlie 
physiologic changes popularly known to be associated with emo- 
tional tension; the dilatation of skin arterioles and capillaries 
caused by shame and the constriction caused by fear. ]\Iany 
patients have experienced frequency of urination or diarrhea in 
relation to nervous tension, or loss of appetite and nausea preceding 
an after-dinner speech or dramatic performance. It is emphasized 
that tlie diarrhea or nausea are as real under these circumstances 
as diarrhea or nausea accompanjung dietary indiscretion or disease 
of colon or stomach. It may be valuable to illustrate the changes 
in function accompanjnng emotional disturbance by quoting 
Cannon’s experiment with the cat, in whicli under Boentgen ray 
the normal gastric peristalsis was seen to cease wlicn a dog Avas 
brought into the room. 

The patient is tlius convinced not only that he and his sjunploms 
are being taken seriously, but that varied .symptoms may be 
caused bv emotional strain, notably by fear. At this point he maj 
seize the* opportunity to volunteer an explanation of his own .symj)- 
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toms; and although this attempt is usually abortive, at times a 
superficial neurosis may thus be entirely resolved, the patient saying 
that he knows what is the matter with him,^' and then pouring 
out a story of worry or fear. Sometimes the unrecognized fear of a 
specific disease (often cancer) will be brought to light, the patient 
for the first time daring to meet this fear in the open and ask his 
physician for the truth. 

If the problem is not solved at this point, and it usually is not, 
I find it wise to take time to review for the patient various types 
of emotional difficulty which occur in human beings, and to explain 
■ how symptoms may result from them. 

In the World war we were all familiar wnth physiologic disturbances 
in otherwise normal organs. For instance, certain soldiers complained 
of precordial pain, dyspnea and rapid heart action, all symptoms 
' of heart failure, yet when the heart was examined it was found 
to be without disease. It is interesting that the symptoms for the 
most part developed not at the front, and not in deserters, or men 
retired because of injury, but in those men behind the lines who 
had to look forward to a return into danger. Such a man was 
faced with two alternatives: either he must expose himself to injury 
or lose his self-esteem. Faced with this dilemma, a coward might 
flee, achieve safety and suffer no neurosis; or a particularly brave 
man return to duty in spite of fear; but for many neither alternative 
was possible. The inevitable unconscious conflict resulted in bodily 
symptoms, whereupon a third alternative became apparent: to 
escape peril without loss of self-esteem through symptoms. The 
various symptoms resulting from the soldier’s conflict became the 
means of saving his most precious possessions, life and self-esteem. 
What wonder the symptoms were unconsciously embraced and 
retained ! 

Many neuroses in civil life follow a similar causative pattern. 
Life appears overdangerous. Go forward we must, but to go for- 
ward and retain self-esteem appears to the subconscious mind too 
difficult. The consequent impasse results in physical symptoms, 
and the symptoms are again unconsciously welcomed as a solution 
of the problem. Is it not our duty as physicians to discover why 
such patients have grown to fear life, and to prove to them that 
the danger sensed exists not of necessity, but because of a mistaken 
poiiit of \dew, usually the result of bad training in infancy and 
childhood? 

The child’s early training even today is often unfortunate. 
Children are either made too much of, or neglected and discouraged 
>t the outset. In either case they very early develop a dispropor- 
tionate desire for power. The child who is made the center of 
attention soon begins to enjoy this central position above all else, 
and will make every effort to hold it. Misbeha\dor in early child- 
hood often enables him to focus upon himself the attention of 
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which he feels in need. He maj’- refuse to eat, or defecate. He 
may have tantrums. '\^Tiatever causes evident consternation to 
his parents is grist to his little mill, men such a child first 
enters school he is unhappy. He misses his home where he was a 
central figure and, symptoms coming to the rescue, he often suc- 
ceeds in regaining this friendly country. People speak of him as 
being “too sensitive” for school. Such a child will be shy, will 
take responsibilities overhard. Because he has never learned to 
accept inferiority, to fail courageously, he finds himself in uncon- 
scious and sometimes conscious terror of failure. To be at peace 
with himself he must excel. Already we see such a child— too 
ambitious for success— Imng before an audience which he must 
always please. The audience consists of himself and all the world 
besides, and before this audience he dare not fail. 

Parents, moreover, often make the mistake of loading down their 
children with their own ambitions. Frustrated themselves, they 
come to feel an exaggerated satisfaction in their children’s “suc- 
cesses.” The child, in turn, sensing that much is expected of him, 
and afraid to disappoint both himself and his parents, whips himself 
still further toward his already crystallized though usually uncon- 
scious goal of superiority. 

It is easy to understand that for such children life is a dangerous 
place. The attempt to achieve a goal of indiHdual superiority 
necessitates a constant battle with other individuals, most of whom 
have an identical goal for themselves. Life becomes thus a con- 
tinuous competition, with peace of heart dependent upon success. 
No wonder such a child labors under tension, too often ill-understood. 
This tension is further intensified if the child has grorni to demand 
not only a sense of superiority as his- goal in life, but absolute 
superiority, i. c., perfection. 

A child so trained faces a future where, to achieve peace of lieart, 

. he must maintain this sense of perfection, and a sense of perfection 
is a very fragile thing. His constant fear is lest he see himself or 
be seen by others inadequate, imperfect. As he grows older and 
avoidance of mistakes becomes increasingly difficult, the child begins 
to restrict his world to those who look upon him with special con- 
sideration. He plays with himself ratlier than vnth others, prefers 
to stay with mother or father of whose good opinion he is certain, 
rather than risk the often unfavorable opinion of boys or girls of 
his own age. Such jmungsters often grow up without the training 
for marriage which should result from the normal attractions 
toward the opposite sex of childhood and early youth. Self con- 
scious and shy, with feelings of inadequacy becoming constantly 
more insistent, the boy or girl approaches unprepared the peril of 
matrimony. 

For marriage is in fact a supreme danger for an individual so 
trained. Upon what stage is a perfect part more difficult to play 
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than upon the stage of matrimony? If a sense of perfection be 
essential, does not ndsdom urge escape from marriage at any cost? 
The escape is sometimes partly conscious, sometimes wholly uncon- 
scious. Many reasons are discovered to make marriage inadvisable. 
A woman may idealize men to such a degree that no man will ever 
come up to her expectations; or a man may fall in love only with 
married women or with a woman already engaged. Toward girls 
with whom there are no obstacles against marriage, he feels no 
attraction. Again certain men or women retreat to safety by feel- 
ing no interest whatever in the opposite sex. Thus by devious 
means, the threat to self-esteem is circumvented. Such a man or 
woman may be totally unconscious of the mechanism at work, but 
marriage is effectively discarded. 

Difficulties in the narrower sexual sphere often have a similar 
etiology. Sex feeling is inhibited by fear. Most men and women 
who believe themselves sexually inadequate (or prove to be so in 
marriage) are inadequate because of fear. The dread of discovering 
themselves and being discovered other than perfect as a lover 
interferes with the physiology of propagation and may completely 
inliibit it. When the universal sex drive is felt and the outlet for 
its expression blocked, the period of self-gratification or of homo- 
sexuality may be prolonged beyond the normal, and such an indi- 
vidual come to look upon himself as a pervert, this fear, in turn, 
often interfering with all normal sex adjustment. 

An important factor retarding or preventing normal adjustments 
to life is the conflict resulting from parents’ shame or fear in dis- 
cussing the question of sex with their children. It is almost incred- 
ible that men and women, all of whom have been conceived and 
born in an identical manner are unable to tell their own children 
about conception and birth, but such is the case even today. The 
generations who associated sex feeling with shame and e^^l seem to 
have handed on their fears, like a disease, to the parents of the 
present. And although the modern parent is more conscious of 
his duty to educate his child along these lines, such education is 
undertaken too often with trepidation and hesitancy or Mth such 
deliberate boldness that the child receives an emotional shock as a 
result. It is not what parents tell their children in so many words, 
but the state of mind which accompanies what is told that is impor- 
tant. A child may not understand, or may forget the facts, but he 
never forgets the emotional tone of the telling. If parents are not 
themselves adjusted to the subject of sex, vase though their Avords 
may be, their own shame and fear will be inevitably sensed by the 
child as the primary association Mth sex. For j’^ears thereafter, 
and perhaps forever, any sex feeling may be regarded as something 
shameful. If the ideals be high and self-esteem held dearl,y, such 
children are doomed to conflict between their normal sex drive and 
the necessity to retain their self-esteem. Neurotic symptoms are 
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frequently the result, and again the adjustment to marriage is often 
seriously endangered. Many Avomen and some men are frigid in 
the marriage relation because sex feeling from early childhood has 
been associated in their minds with shame and evii. 

In presenting some such outline of the mechanisms of neurosis to 
each patient, the analyst might say the cart had been placed before 
the horse, but for practical purposes a scaffolding of hypothesis 
must first be raised and the details later applied. 

To make the patient aware of the fear or the unconscious conflict 
responsible for his owm difficulty is the important step. By asking 
him to recall his earliest memories, by investigating his relationship 
to the other members of his family, by inquiry into early sex edu- 
cation and experiences, this can usually now be accomplished. 
The patient may often be brought to realize that his situation is in 
fact a very natural one, perhaps the inevitable result of early experi- 
ences and the repressions which have followed in their wake. If it 
is found that the patient’s unconscious goal has been to preserve 
at any cost a sense of superiority necessitated by a false goal in 
life, and if such a patient can be made to realize that peace of 
heart should depend upon his doing the best he can and not upon 
personal perfection, the neurosis, no longer necessary for the pro- 
tection of self-esteem vanishes. 

Summary. The ideal of medicine has ever been and (in spite of 
necessary and laudable specialization in various fields) remains 
toda}’’ the treatment of the indhddual patient as a whole. It is 
as human beings that we must function in this world— as human 
beings, that we must work and love and play— not as brain dis- 
sociated from heart, nor yet as heart dissociated from body. It is 
overconcentration upon the importance of a single organ considered 
apart from its relation to the entire bod}"— in OA'eremphasis of a 
symptom as against the cause— or, indeed, even of the cause as 
against the sjonptom — that the weakness of modern medicine lies. 

The last 25 years have seen the rise of the "science” of psychiatry. 
We observe the various schools at war vdth one another— the camp 
of Freud repudiating the tenets of Adler, the followers of Adler 
repudiating the tenets of Jung. At best the various schools are 
unable to agree upon that human impulse which is the fundamental 
cause of all neuroses. Is it not possible that no one "cause” is 
always so— but that each alienist is sometimes right— and sometimes 

Avrong? . . 

It seems to us that it is the place of the internist, of the physician 
who is specialist in no one field but doctor in many, at least to 
attempt to discern, combine and apply what is good in the conclu- 
sions of each school. True it is that life is too short and the time 
of both phvsicians and patients too fleeting for wise selection and 
application to be always adequately and unerringly made-but it is 
the priATlege as well as the duty of cveo' internist to see his patient 
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as a human being— to recognize the fact that a sick body is often 
the result of a sick mind, as a sick mind is frequently the companion 
of a sick body. 

Can we blame the psychiatrists for quarrelling among themselves 
over their own individual perceptions of the truth, when we, who 
possess the daily opportunity of studying and treating mankind 
“whole,^’ persist in seeing him only as an animal, and relegate to 
others— or completely ignore— that vast and mysterious region 
whereon the emotions, thoughts and volitions play their tremendous 
roles? 
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Clio Medica Vol. V. Physiology. By John F. Fulton, 
Sterling Professor of Physiologj’-, Yale University. Pp. 141; 
illustrated. New York: Paul B. Hoeber, Inc., 1931. Price, 
$ 1 . 50 . 

This small volume supplies a very useful summary of the history 
of physiology. It groups the discussion according to several of the 
major subjects of physiologic study, and this assists the reader to 
obtain a clear picture. The earlier studies of the circulation of 
Fabricius, Sarpi, and Caesalpinus which later reached fruition in 
Harvey’s work are well described and enable one to see the familiar 
•picture of the gradual evolution of knowledge. Interesting sections 
are devoted to the rise of the teaching laboratories, and the develop- 
ment of the American school, It is somewhat disappointing to find 
the field of neurologic investigations mainly neglected, but pre- 
sumably the author considered that he had dealt with this aspect 
sufficiently in his other books. An interesting bibliography of 
articles of an historical character is appended. H. B. 


Arterial Hypertension. By Edward J. Stieglitz, M.S., M.D., 
Assistant Clinical Professor of Medicine, Rush Medical College, 
University of Chicago. Foreword by Rollin T. Woodyatt, 
h'l.D., Clinical Professor of Medicine, Rush Medical College, 
University of Chicago. Pp. 280; 21 illustrations. New York: 
Paul B. Hoeber, Inc., 1930. Price, $ 5 . 50 . 

The autlior gi^'es some interesting and original views which may, 
as Dr. Woodyatt suggests in his Foreword, be entitled to serious 
study. This should, however, decidedly precede their acceptance. 
Briefly stated, the pathogenesis of hji^ertension is explained as 
follows: irritation of arteriolar musculature by various sorts of 
stimuli (concerning which the autlior holds an enviable certainty 
of knowledge) ; irritation which leads to spasticity and continuous 
increased muscle tone, resulting in muscular fatigue, consequent 
muscular hyperirritability and more spasticity (so that ffie h\per- 
tension may automatically persist even after original stimuli have 
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ceased to act!), with eventually muscular exhaustion and degenera- 
tion, replacement fibrosis and a terminal arteriolar sclerosis. He 
condemns the use of iodids in treatment, but claims excellent results 
from bismuth subnitrate. As regards renal function, he champions 
the theory of a secretory activity of tubular epithelium. 

R. K. 


The Papyrus Ebers. Translated from the German Version by 
Cyril P. Bryan, M.B., B.Ch., B.A.O., Demonstrator in Anatomy 
University College, London, With an introduction by Professor 
G. Elliott Smith, M.D., D.Sc., Litt.D., F.R.C.P., F.R.S., 
Professor of Anatomy, University College, London. Pp. 167; 
illustrated. London: Geoffrey Bles, 1930. Price, 10s. 6d. 

A WELCOME companion to Breasted’s recent sumptuous presenta- 
tion of the Smith Papyrus (reviewed in these columns, 1931, 181, 
129) is this description and translation of abstracts from the “longest 
and most famous of the documents relating to the ancient practice 
of medicine.” Dating from the same approximate age as the Smith 
Papyrus, and like it presenting the records of an older folklore, 
these miscellaneous notes present an invaluable picture of the 
therapy of the ancient Egyptians with sidelights on their physiology, 
symptomatology and diagnosis. And yet, this book with transla- 
tions from Joachim’s German version, is the first of its kind in 
English, The author’s pleasant, at times even breezy, style should 
help popularize an entrancing subject. A 35-page introduction by 
Elliott Smith gives some interesting firsthand illustrations of the 
problems of medical Egyptology and how they are often satisfac- 
torily solved. E. K. 


Annals of the Pickett-Thomson Research Laboratory, Vol. 
VI. The Pathogenic Streptococci, Monograph XL The 
Role of the Streptococci in Scarlet Fever. By David 
Thomson, O.B.E., M.B., Ch.B. (Edin.), D.P.H. (Camb.), Hon. 
Director, Pickett-Thomson Research Laboratory, St. Paul’s 
Hospital, London, and Robert Thomson, M.B., Ch.B. (Edin.), 
Pathologist to the Pickett-Thomson Research Laboratory. Pp. 
470; illustrated. Baltimore: The Williams & Wilkins Co., 1930. 

Volume VI of these Annals is devoted to the Role of the Strepto- 
cocci in Scarlet Fever. The entire volume is given up to Monograph 
XI of this series of research studies. So rapidly has research work 
on Scarlet Fever been carried out, particularly during the last five 
years since the discovery of the Dick toxin, that about 1400 research 
papers are referred to in this volume. The information obtained is 
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enormous and quite varied. A very careful and profuse index is 
supplied, making this information quickly accessible. 

About fifteen different proofs are offered showing that Scarlet 
Fever is caused by a specific hemolytic streptococcus which may be 
justly called the Streptococcus scarlatinte. Attention is called to 
carbohydrate fermentation tests, the litmus test and the iodin test 
as dependable ways of differentiating various species of the hemo- 
lytic streptococci. 

A most valuable aid to the research worker is presented in 13 full 
page illustrative plates which contain over 100 very exceptional 
photomicrographs. This volume, with volumes III, IV and V 
(published) and volume VII (to be published), represents an ency- 
clopedia of information on the streptococci and the part they play 
in human and animal diseases. They cannot fail to be of great 
service to the future research worker in that they present the present 
state of human knowledge on the subject, and they will therefore 
form the basis of further researches for years to come. 

W. IC 


OuTLD^Es OF Modern Biologt. By Charles Robert Plunkett, 
Associate Professor of Biology, New York University. Pp. 711; 
198 illustrations. New York; Henry Holt & Co., 1930. Price, 
S3.75. 

The outgrovd;h of photostated notes for a course in biology at 
Washington Square College, this book attempts the ambitious pro- 
gram of explaining as well as 'describing biologic phenomena on 
the concept of the li\dng organism as a physicochemical mechanism. 
Protoplasm, nutrition, response, reproduction and evolution are 
discussed in necessarily elementary but admirably modern form, and 
witliout attaining simplicity at the price of superficiality. TJirec 
useful appendices offer a short classification of organisms, and of 
chemical compound symbols and nomenclature and a compact 
bibliography. It is the best of such textbooks that tlie Re\dewer 
has had tlie fortune to meet and can be warmly recommended for 
medical as well as college scientific libraries. E. K. 


A Sy.stem of Bacteriology in Relation to jMedicine. Vol. II: 
Cocci, Hemophilic Bacterl^. By Various Authors. Pp. 420. 
London: Medical Researcli Council, 1929. Price, £1.1.9 for 
this volume; for set, £8.14.9. Obtainable in the United States 
at British Library of Information, 5 East 45tli Street, New York 
City. 

Favoilkble reviews of several volumes of tlie Sj'stcm of Bacteriol- 
ogy already have appeared in this Journal. The pre.sent volume is 
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of similar character. Chapter I treats the staphylococci under the 
following headings: History, Morphology, Biochemical Reactions, 
Vitality, Distribution, Pathogenicity, Resistance, Classification and 
Treatment. Subsequent chapters are devoted to the Streptococci, 
the Pneumococcus, the Gonococcus, the Meningococcus, the Infiu- 
enza Group of Bacteria, including Bacillus Influenzae, Bacillus 
ICoch-Weeks, Bacillus Haemoglobinophilus Canis, Bacillus Para- 
influenzae and Bacterium Pneumosintes. Each of these chapters 
discusses at, even greater length the morphologic, biologic and sero- 
logic characteristics of the various organisms. Special attention is 
paid to their pathogenic action and to methods of treatment. 

The volume is more a discussion of the biologic and pathologic 
significance of the various organisms than a key for their identifica- 
tion and labelling with distinctive names. It furnishes a good 
exposition of the present-day knowledge of these organisms and their 
known or supposed relation to various diseases. An extensive 
bibliography appears after each chapter. The absence of an index 
is regrettable. G. R. 


A System of Bacteriology in Relation to Medicine. By Var- 
ious Authors. Vol. V. Glanders, Diphtheria, Tuberculosis, 
Leprosy, Brucella, Anthrax. Pp. 505. London; Medical Re- 
search Council, 1930. Obtainable in the United States at the 
British Library of Information, 5 East 45th St., New York. 
Price, £1/1/9; for the set £8/14/9. 

Those who have been accustomed to struggle with numerous 
books in various languages in order to learn what is laiown of an 
important infectious disease, cannot but welcome a work to which he 
can turn in the full confidence that if he desire to inform himself 
concerning one of the subjects listed, he will find it adequately 
treated. The topics are presented from every important stand- 
point-historic, geographic, etiologic, morbid anatomic, histo- 
pathologic, micro-bacteriologic, micro-chemical, diagnostic, prog- 
nostic, immunologic, therapeutic, prophylactic and preventative. 

It is true that the space allotted to each is necessarily limited, 
making it impossible, for it to contain a complete review of the litera- 
ture; but it does in each case give the facts omitting the theories 
and fancies popular in the past but better forgotten in the present. 
This is a rare virtue, for scientific literature is burdened with reiter- 
ated error and obsolescent theory appearing again and again in 
slavish conformity to the conception that no presentation can 
be satisfactory unless the entire antecedent literature be com- 
pletely reviewed. 

An American reader will scarcely escape the impression that his 
fellow countrymen have received less than their due share of recog- 
nition either in the text or in the references. 
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_ For example it seems to the Reviewer that- Opie’s work upon 
juvenile tuberculosis which seems to have been overlooked, deserved 
extended mention. It is also, perhaps, to be regretted that the 
volume contains no index of its o^vn. J. McF. 


The Significance of the Peking Man. By Prof. G. Eliot 
Smith, M.A., M.D., D.Sc., Litt.D., F.R.S. The Henderson 
Trust Lectures, Nor XI. Pp. 20; 16 illustrations. Edinburgh: 
Oliver and Boyd, 1931. Price, Sixpence. 

This lecture recently delivered at Edinburgh University by one 
of the most eminent authorities on human craniology tells the story 
of this most important discovery about primitive man in the 
author’s usual clear and convincing manner. E. K. 


The Papers and Speeches of John Chalmers Da Costa, M.D., 
LL.D., Samuel D. Gross Professor of Surgery at the Jefferson 
Medical College, Philadelphia. Pp. 440; 7 illustrations. Phila- 
delphia: W. B. Saunders Company, 1931. Price, 86.50. 

One of the most compelling, vivid and original and, if need be, 
caustic orators that medical Philadelphia has had the fortune to 
listen to in this generation has collected twenty-one of his papers 
and speeches for our edification. Dealing with the past and future 
of medicine, more than with the present, the book combines the wit 
of the honracontcur with the vision of the prophet. As an instance 
of the former, he speaks of the Old Blockley Hospital, which was 
a striking example of the errors of municipal politics, “as reeling 
down the editorial pages of the newspapers.” The Blockley poli- 
tician believed in “Lucrum Gaudium” — the mosaic motto of the 
Pompeian house—" Gain is pure joy.” He spoke of “ snivel service 
reform.” “He resembled a corkscrew in the fact that the more 
crooked he was, the more pull he had ... he was apt to boast 
that whisky never gave him a head, which onlj' goes to prove that 
Avhislc^" is not more powerful than the Almighty; . . . his 
jjarents were poor but Irish; he kept his party faith and everything 
else he could get his hands on” and so on through many lusty pages. 
In an essay on the surgeon he says: “A surgeon is like a postage 
stamp. lie is useless when stuck on himself. A vain surgeon is 
like a milking stool; of no use except when sat upon. I don’t see 
how any real surgeon can be vain. He is too often near to the 
inscrutable mystery of death— he sees too often the weaknesses of 
men— he too often stands at cross roads of judgment, knows that 
one way is the wrong way, but finds no sign to mark it— he too often 
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has to reproach himself for mistakes— he too often sees calamity 
tread on the heels of calamity— he too often laments, impotent to 
save, and watches 'Beauty and anguish walking hand and hand, 
the downward way to death/” 

Not only are home truths emphasized vnth the light rapier thrust, 
but artistic heights of description are reached (as in "Dickens’ 
Doctors”); intimate biographies sketched (Larrey, Gross, Long, 
W. W. Keen, Pepys) and trenchant estimates made of the good and 
bad in our present medical tendencies. Truly a keen observer of 
men and deeds. E. K, 


Practical Radiation Therapy. By Ira I. Kaplan, B.S., M.D., 
Director, Division of Cancer, Department of Hospitals, New York 
City; with a special chapter on Applied X-ray Physics by Carl 
B. Braestrup, B.Sc., P.E., Radiation Physicist, Division of 
Cancer, Department of Hospitals, New York City. Pp. 354; 
225 illustrations. Philadelphia: W. B. Saunders Company, 
1931. Price, $6.00, 

This book offers a description of radiation therapy as practised 
at Bellevue Hospital, The book consists of 12 chapters. One 
hundred and twenty-nine pages are concerned with equipment and 
Roentgen ray physics, 16 pages on nursing care and organization 
and the remainder on the practical application of Roentgen and 
radium therapy and endothermy. The book is arranged very 
much like notes from which one would give didactic lectures; for 
instance, a picture of a case is shown on one page and on the oppo- 
site page the treatment employed is detailed. The book is pre- 
sumably planned so that those who wish to begin Roentgen and 
radium therapy can refer to it and possibly obtain information as 
to the precise treatment employed in a given case. In many 
conditions the knowledge of the condition and the technique of 
practical radiation must be assumed, as the author discusses them 
very briefly, E. P, 


Practical Treatise on Diseases of the Digestia^e System. 

Vols. I and II, By L. Winfield Kohn, M.D., F.A.C.P. Pp. 

1125; 542 illustrations. Philadelphia: F. A. Davis Company, 

1930. Price, $12.00. 

If the purpose of this text is to present the established knowledge 
of the gastrointestinal tract, it is well fulfilled by the author. The 
book is in general well written and thoroughly sound. It gives full 
information of the textbook type and displays practical good judg- 
ment in diagnosis and treatment. In the latter there are included 
a wide variety of measures discretely recommended and without 
the fads that too often mar writings on gastroenterology. 
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It is difficult to criticize adversely a book in -wbich tlie essentials 
are well presented, but after this is said the Re^^ewer cannot see 
that it adds much to the subject. It seems to fail in this in general, 
although no individual section is especially deficient. One reason 
for this may be that the work represents an effort to integrate the 
entire gastrointestinal tract on the basis of normal and pathologic 
physiology. The numerous chapters on general considerations, of 
which that on physiology is very good, are the means of doing this, 
and they give a comprehensive idea of the factors underlying the 
behavior of the digestive system. This has resulted in a scattering 
and repetition of much of the information about a given topic vdth 
consequent incompleteness and confusion. In such a brief re^uew 
it has not been possible to go into details, and it can only be stated 
that, although there is nothing to be condemned, the work lacks 
that keenness of selection and presentation which marks a great 
text. F. L. 


Bioassats— a Handbook of Quantitative Pharmacology. By 
James C. Munch, Director of Pharmacologic Research, Sharp 
and Dohme; Pharmacologist, Bureau of Biologic Survey, United 
States Dept, of Agr. Pp. 958 ; 22 illustrations. Baltimore; 
The Williams & Wilkins Company, 1931. Price, $10.00, 

This is an exhaustive— and somewhat exliausting— compilation 
of the literature dealing with the methods of pharmacodynamics, 
their application to the quantitative testing of drugs (including 
vitamins) and the results obtained, the latter including 239 tables. 
Chemical methods are also presented in some cases (notably digi- 
talis and ergot) but not in all. A brief chapter on the statistical 
interpretation of results is included. The author’s primary purpose 
is stated to be the avoidance of unnecessary duplication of effort 
along these lines by making available under a single cover a record 
of what has already been done: the references cited total 6183. It 
is perhaps inevitable that even this impressive number is far from 
complete, not only with regard to the quantitative action of drugs, 
but also with regard to methods, but tlie book contains a tremendous 
amount of useful information. C. S. 


Proteus, Band I. ‘ Verhandlungsbericiite der Riieini.schen 
Gesellscius-FT fur Geschiciite der Naturwissensciiaft, 
INIedizin und Teciinik, mit Festg.abe fur Wilhelm Habebling. 
By Paul Dierg.art. Pp. 281. Bonn: Bonner Druck- und 
Yerlagsanstalt, L. Neuendorff, 1931. 

Bearing the same name as a similar periodical from tlie Rhine 
region, defunct for over a century, this interesting volume combines 
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the post-war Proceedings of the Hheinish Natural and Medical 
History Society with a Festschrift for Wilhelm Haberling on the 
occasion of his sixtieth birthday. It is not entirely clear whether 
it is an “occasional” volume or the first of another periodical on the 
History of Science. The excellence of its contents makes one hope 
for the latter. In addition to the special Fest articles, the volume 
contains lists of numbers and of programs and numerous abstracts 
of presentations. E. K. 


Quantitative Clinical Chemistry, Vol. I— Interpretations. 
By John P. Peters, M.D., M.A., Professor of Internal Medicine, 
Yale University School of Medicine, and Donald D. Van Slyke, 
Ph.D., Sc.D., Member of The Rockefeller Institnte for Medical 
Research. Pp. 1264; 124 illustrations. Baltimore: The Williams 
& Wilkins Company, 1931. Price, 112.00. 

The rapid growth of our knowledge of biochemistry in the present 
century and the successful application of much of it to the needs of 
clinical medicine has rendered an adequate presentation of the 
subject in book form increasingly desirable and increasingly difficult. 
The present volume is a successful treatment of the subject in a 
comprehensive manner— as might be predicted when the names of 
the authors are considered— and far removed in aim and scope 
from the ordinary handbook of clinical laboratory methods. Though 
the book was outlined 6 years ago along more conventional lines, 
it was fortunately recognized in time that normal physiological 
values and variations and an adequate discussion of the causes and 
mechanisms were necessary for an intelligent presentation. Not only 
did this prove so bulky that a second volume on methods was 
necessitated, but even this first reference book has devoted more 
space to the physiological sections than the clinical. 

Of the 21 chapters, the lengthiest is that on acid-base balance 
(151 pages) ■ with carbohydrate metabolism a close second (148 
pages), and the chapter on hemoglobin third (135 pages). The 
chemistry of the proteins has been divided into 6 chapters which 
together total over 200 pages. The remaining third of the pages 
covers total metabolism; lipoids; organic acids and ketones; phenols; 
blood volume; and the chief bases and acid radicles. To attempt to 
evaluate all sections of such a comprehensive work would be impos- 
sible in a short review and often impertinent. One need have no 
hesitation, however, in recommending it as an authoritative and 
accurate statement. The references, too, at the end of each chapter 
are copious; for instance, there are 323 references to the chapter on 
hemoglobin, alone. They are of high grade, though disproportionately 
restricted in source. 

The treatise illustrates in a sterling manner the application of 
biochemistry, physiologic as well as pathologic, to medicine. The 
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physician and the worker in the preclinical sciences will find it a 
well balanced and thoroughly modern discussion of the thousand 
and one chemical questions that today enter in the study of the 
normal or the diseased individual. The scope of the treatise may 
be gathered from citing the subheadings of one of the shorter chap- 
ters (on lipoids); nature, distribution and function of lipoids; fats; 
lipids; cholesterol; the metabolism of the lipoids; digestion, absorp- 
tion and oxidation; the sjmthesis of lipoids; the excretion of lipoids; 
abnormal accumulation of lipoids in the body; the nature and 
concentration of the lipoids in blood; the blood lipoids in disease. 

^^diile the older fashioned clinician will doubtless be somewhat 
appalled at this presentation of one phase of what is now included 
in “Clinical Medicine,” the book will be of immense value to those 
“internists” endeavoring to keep on the crest of the wave of the 
latest developments of scientific clinical medicine or to conduct 
investigations suitable for presentation at the most advanced 
clinical meetings. B. L. and E. K. 


Diseases of Children. By Bruce Willia.aison, M.D., Edin., 
M.C.R.P., Lond., Physician to the Royal Northern Hospital, 
London. Pp. 290; 50 illustrations. New York: William Wood 
& Co., 1931. Price, S3.50. 

This is a limp leather, pocket-size manual for students. In con- 
densing the subject of pediatrics into 290 pages, completeness has 
been sacrificed to breARty. Especially is this noticeable in the field 
of treatment, where specificity is not only desirable but essential 
to the beginner. From a diagnostic point, the book is more useful 
as the list of disorders is complete and the description of them clear. 
The author has arranged diseases according to their importance and 
frequency in general experience. Tliis gives the book sound prac- 
tical A'alue, as subjects of purely academic interest are avoided. A 
feature Avhich appeals to the reviewer is a short exposition of the 
normal prefacing each chapter. J. S. 


Some Aspects of the Cancer Problem. Edited by W. Bl.air 
Bell, B.S., M.D. (Lond.), F.R.C.S. (Eng.), Hon. F.A.C.S., 
Follow of King’s College, London; Director of the Livei^ool 
Medical Researcli Organization. Pp. 543; 273 illustrations. 
New York: William Wood & Co., 1930. Price, .$20.00. 

Granted that the nature and control of cancer is one of, or 
perhaps the greatest of medical problems of the day, any honest and 
sustained attack from an intelligent point of rtew must be atten- 
tively considered. It is, therefore, profitable that the v’ell-knoAvn 
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work of the author during the past 20 years should be assembled 
and published in book form, even though the high price and the 
necessarily tentative quality of its conclusions may restrict its 
widespread private sale. 

The resemblance of chorionic epithelium to carcinoma and the 
growth-inhibiting and abortifacient action of lead suggested to the 
author the use of lead in the treatment of cancer. The true cures 
obtained in some proven cases of carcinoma and the improvement 
noted in others seemed to justify as complete as possible a study of 
this working hypothesis. These 643 pages, many leading into dis- 
tant physicochemical fields, are the present result and the end is 
not yet. 

Lest the reader feel that he has been left in the air, a general 
summary is offered, including the elucidation (?) of evidence along 
four lines: histologic, physicochemical, physiologic and toxicologic. 
Careful perusal leaves at least one reader in the position deprecated; 
but perhaps that is, after all, the proper position at the moment in 
regard to this complicated subject. E. K. 


Textbook of Human Embryology, By Cleveland Sylvester 
S iMKiNS, Associate Professor of Anatomy, University of Tennessee 
Medical School, Memphis. Pp. 469; 263 illustrations. Phila- 
delphia: F. A. Davis & Co., 1931. Price, S4.50, 

This book considers the functional aspects of reproduction and 
of development, for the most part in the human, and is adapted 
for the use of medical students. The author has availed himself of 
the results of recent investigators, mostly of the last two decades. 
Where the illustrations are taken from original sources, as many of 
them are, the usual diagrammatie representations have been avoided. 
By assembling the information and illustrations in this manner the 
author has succeeded in presenting the contemporary viewpoint of 
the main facts of human embryology. A bibliography of 10 pages 
is included. W. A. 
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NEW BOOKS. 

Adventures in Biophysics. By A. V. Hill, Sc.D., LL.D., M.D., F.R.S., 
Foulerton Research Professor of the Royal Society. Pp. 162; illustrated. 
Philadelphia: University of Pennsylvania Press, 1931. Distributor: 
Charles C. Thomas, Springfield, 111. Price, S3.00. 

Progressive Medicine, Vol. II, June, 1931. Edited by Hobart Amory 
Hare, M.D., LL.D., Professor of Therapeutics, IMateria IMedica and 
Diagnosis in the Jefferson Medical College. Assisted b 3 " Leighton F. 
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Appleman, M.D., Instructor in Therapeutics, Jefferson Medical College. 
Pp. 346; illustrated. Philadelphia; Lea & Pebiger, 1931. 

Eye, Ear, Nose and Throat for Nurses. By Jay G. Robehts, Ph.G., M.D., 
F.A.C.S., Licentiate, American Board Otolarjmgology. Pp. 2{z; 102 
illustrations. Philadelphia: F. A. Davis Company, 1931. Price, S2.25. 

Textbook of Histology. By Eugene 0. Piette, M.D. Pp. 466; 277 illus- 
trations. Philadelphia: F. A. Davis Company, 1931. Price, S4.50. 
Nosokomeion [Quarterly Hospital Review), No. 2, April, 1931. Pp. 434. 
Stuttgart: W. Kohihammer. Price, R.M. 8. 

Illustrations of the Methods of Reasoning. By Daniel Sommer Robinson, 

■ Ph.D., Professor of Philosophy in Miami University. Pp. 346. New 
York; D. Appleton & Co., 1927. Price, S2.00. 

Food Allergy. By Albert H. Rowe, M.S., M.D., Lecturer in Medicine 
in the University of California Medical School, San Francisco. Pp. 442. 
Philadelphia: Lea & Febiger, 1931. Price, S5.00. 

The History of Medicine.^ By Bernard Dawson, M.D. (Lond.), F.R.C.S. 
(Eng.). Pp. 160; 31 illustrations. London: H. K. I^wis & Co., Ltd., 
1931. Price, 7s 6d. 

Health on the Farm and in the Village. By C. E. A. Winslow, Dr.P.H,, 
Professor of Public Health, Yale School of Aledicine. Pp. 281; illus- 
.trated. New York; The Macmillan Company, 1931. Price, 81.00. 

Guy’s Hospital Reports, Vol. 81 [Vol. 2, Fourth Series), No. 2, April, 1931. 
Edited by Arthur F. Hurst, M.D., Assisted by various contributors. 
Pp, 126; 1 illustration. London: The Lancet, Ltd. Price, 12/6 net, 

Klinische Physiologic, Part 2. By Prof. Dr, Bernard Stuber, Oberarzt 
der Medizinschen IGinik der Universitat Freiburg 1. Breisg. Pp. 142; 
17 illustrations. Miinchen: J. F. Bergmann, 1927. 

The Infant Welfare Movement in the Eighteenth Century. By Ernest 
Caulfield, M.S., M.D. With a Foreword by George Frederic 
Still, M.A., M.D. (Cantab.), Hon. LL.D. (Edin.), P.R.C.P. (Lond.). 

203; 8 illustrations. New York: Paul B. Hoeber, Inc., 1931. 
Price, 82.00. 

A System of Bacteriology in Relation to Medicine. Vol. VIII. Fungi, 
Streptothricece, Normal Flora, Swine Erysipelas. By various authors. 
P. 389; illustrated. London: Medical Research Council,_1931, Price, 
£1.1.9 for this volume; for the set, £8.14.9. Obtainable in the United 
States at British Library of Information, 5 East 45th St., New York City . 


NEW EDITIONS. 

Resistaitce to Infectious Diseases. By Hans Zinsser, M.D., Professor of 
Bacteriology' and Immunity, Medical School, Har%'ard University. Pp. 
651; illustrated. Fourth edition completely revised and reset. New 
York: The Macmillan Company', 1931. Price, 87.00. 

Diabetes, Its Treatment by Insulin and Diet. By Oblan-do H. Petty, A.M., 
hi D FA C.P., Professor of Diseases of Metabolism, Graduate School 
of ’lSledicine, University of Pennsylvania. With an Introductory Fore- 
word by John B. De-atcr, M.D. Pp. 231 ; 13 iUustrations. Pluladclphia, 
F. A. Davis Company, 1931. Price, 82.00. 

In tills excellent book "the innin object is the education of the dinlxjtie in nil 
matters pertaining to his health.” 
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Some Lessons of the Distribution of Infectious Diseases in the Royal 
Navy. — In the third Milroy lecture, Captain S. F. Dudley {Lancet, 
1931, 220, 5613) brings out some interesting features concerning the 
epidemiology of undulant fever as a result of studies he has made on 
the old naval health reports of the British Navy. He notes that 
100 years ago Malta was famous for its magnificant location, climate 
and freedom from disease; whereas 50 years later the British naval 
officer who was ordered to Malta went Biere with fear and trembling 
on account of the large number of cases of fever that occurred in that 
community. The fever rate had more than doubled from that of 
50 years ago. In studying the influence of undulant fever on ships' 
crews, he notes that at this period the illness of the Mediterranean 
fleet as a result of febrile disorders had nearly trebled. It remained 
high until 1900, when tlae relationship between Brucella infection and 
goats led to the prohibition of the latters’ milk in the Mediterranean 
fleet. Without discussing in detail this interesting lecture, Dudley 
points to several features which are of moment in his presentation. He 
thinks that after the undulant fever had been introduced into the 
ships as a result of the drinking of infected goats’ milk, the infection 
'may possibly have been transmitted directly from man to man. He 
holds that the disease evidently did not exist prior to 1860; otherwise 
it would not have escaped tlie notice of naval surgeons, and he substan- 
tiates this statement by referring to Theobald Smith’s statement that 
the appearance of Br. abortus type of undulant fever prior to 1922 
cannot be explained by the disease having escaped the notice of Amer- 
ican physicians. More particularly is tliis point stressed in conjunction 
with tlie fact tliat since 1897 Br. abortus has been Icno'wn to be present 
in cows’ milk. It is suggested that tlie bovine type of brucella infection 
has increased its infectivity for man by passage through the pig or 
goat or tliat the present type of brucella infection may be derived 
from imported caprine strains. Some such condition must exist as in 
Porto Rico, where Br. abortus infection is extremely prevalent in cattle. 
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The strains isolated there are practically nonpatliogenic to man. Tlie 
e author says that the recent types of brucella organism may be the 
development of passage through the host in which these organisms 
resided. It is quite possible that tlie present-day type of undulant 
fever may be due to the "attempt of an occasional parasite of man, 
which had wandered out of its specific host, the goat, to adapt itself 
to a purely human environment.” 


Experimental Acute Glomerulitis. — The reports of investigators at- 
tempting to produce glomerular nephritis in animals tlirough the 
medium of injected bacteria with the products of their growth have 
been most contradictory, wite Lukens and Longcope (J. Exper. Med., 
1931, 53, 511). They therefore devised a series of experiments to find 
out if an induced state of hypersensitiveness could be produced through 
material which might, when brought into concentrated form througli 
contact with the renal circulation, produce some altered response of 
the kidney cells. Without going into the details of the experimental 
methods, suffice it to say that injections of killed hemolytic streptococci 
were made into the left renal arter 3 % the contralateral kidney’’ being 
used for control, and the animals were sensitized. Pifty-two rabbits 
were used; 23 were sensitized and 29 normal. They were killed at 
various times after tlie intra-arterial injection. In view of the fact tliat 
particulate matter was found in the small bloodvessels of the injected 
kidne,v, it was necessary further to control the e.xperiraent bj' the 
injection of inorganic matter in the form of a bismutli salt. E.xperiments 
proved that an acute glomerulitis resembling ver^' closely certain types 
of glomerular nephritis in man might be brought about tlirough the 
injection of suspension of killed streptococci. The histologic lesion 
produced consisted of hyalin thrombi in the capillaries, often witli focal 
distribution, but at times so diffuse that nearly everj’^ glomerulus was 
involved. Glomerular changes consisted chiefly of necrosis and exuda- 
tion, but tliere was also injury to the tubular endothelium and the 
interstitial tissue. The stud^’- of tlie sections suggests tliat tlie retention 
of clumps of dead streptococci in tlie capillaries of the glomerulus is 
the cause of tlie pathologic changes, but it is not mechanical, as the 
picture was not reproduced when bismuth was injected. The suggp- 
tion, therefore, is advanced that the presence of these bacterial bodies 
in tlie glomeruli is of extreme importance, particularly when occurring 
in the sensitized rabbit whose glomeruli are acted upon bj' the dis- 
integrated products of tlie dead streptococci. 
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Extravasation from the Ureter.— Geislvger (Ann A’arg., 1931, 93, 
544) state that extravasation from the ureter in the ab.scnce of external 
traumatism is an unusual lesion of grave significance, herewith c.vhib- 
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ited in 3 cases. In all 3 instances the causative factor apparently Avas 
neerosis from impaction of a calculus within the ureter. The elinical 
picture depends upon the amount of extravasation, the virulence of the 
associated organism and the tissue reactions of the patient. Rapidly 
spreading infection may result or the process may become localized, 
with or without abscess formation. The fact that one of the cases 
recovered entirely without operative intervention on the affected side, 
is interesting and suggestive. As a rule, however, the condition Avill 
be frankly surgical. The time for the application of tins surgery and 
the type of operative procedure undertaken, will be dictated by the 
conditions obtaining in the individual case. 

Peptic Ulcer. — Emergy and Monroe (Am. J. Roent, 1931, 25, 51) 
say that a study has been made of the value of the Roentgen ray to the 
clinician in folloAving the treatment of patients with ulcer of the stomach 
or duodenum. The accuracy of the Roentgen examination is shown to 
be high as compared with most kinds of laboratory procedures. How- 
ever, it is a mistake for clinicians to place implicit confidence in the 
results of the Roentgen findings and to discard entirely the older methods 
of investigation. It was found that a correct diagnosis was reached in 
93 per cent of those patients having an ulcer. Retention as shown by 
Roentgen examination was found to give a true picture of elinical 
retention in 67 per cent of cases. The presence or absence of tenderness 
over an ulcer was found to have no clinical value. A study of the 
Roentgen findings and the clinical symptoms shows that it is not pos- 
sible to diagnose a healed duodenal ulcer by the Roentgen ray. More- 
over, the data support the idea that duodenal ulcer is a chronic disease 
which is rarely cured by treatment (medical). 

Acute Intestinal Obstruction. — Ochsner (Surg., Gynec. and Obst., 
1931, 52, 702) says that in all cases of ileus there are varying degrees 
of vascular occlusion. The prognosis in ileus depends upon the length 
of time Avhich has elapsed since the onset, the location of the obstruction 
and the previous therapy. Blood chemistry determinations are of 
A'^alue for prognosis and proper treatment. Symptoms and signs of 
ileus are usually characteristic. Plain roentgenograms of the abdomen 
with the patient in the upright position without the administration of 
contrast media are of value in diagnosing ileus. Early operation or 
relief of obstruction in ileus is imperative. Enterostomy is of value 
in both the adynamie and obstructive types of ileus, provided enteros- 
tomy alone is not employed. Splanchnic block, preferably by means 
of splanchnic analgesia (Koppis) is of distinct value in adynamic ileus. 
Drugs are of little, or no value, in the treatment of ileus. 


Studies on High Intestinal Obstruction. — Armour, Broavn, Dunlop 
Mitchell, Searles and Stewart (Brit. J. Surg., 1931, 18, 467) state 
that death in untreated cases of high intestinal obstruction is preceded 
by the progressive development of severe alkalosis, by gross lowering 
of the blood chlorid and at the last, by an increase in the blood urea. 
For some days before death, the urine is clilorid free and the stomach 
contents contain no free hydrochloric acid, though tlieir total chlorid 
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content is normal. It is immaterial whether the bile and pancreatic 
juice enter the intestine above or below the obstruction. The time of 
survival is greater the lower the obstruction. Administration of both 
chlorid and water below the obstruction causes the chemistry of the 
blood, urme and stomach contents to remain normal and also greatly 
prolong life. Death ensues only after some four weeks and cannot be 
attributed directly to the obstruction. With peptone and carbohydrate 
added to the chlorid and water, life can be prolonged for seven weeks or 
more. Withdrawal of the chlorid then brings about death with tlie 
usual dinical and chemical symptoms. The occurrence of Bacillus 
welchii in the stomach contents is the same in treated and untreated 
animals. It is concluded that death is due not to toxemia, but to the 
clinical changes following the loss of chlorid and water and is prevented 
by their supply. Treatment tlierefore consists in supplying chlorid and 
water until continuity of the intestinal canal has been reestablislied. 
There is no evidence that excessive breakdown of tissue protein is an 
essential accompaniment of high intestinal obstruction. 
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Paravertebral Alcohol Injections in Angina Pectoris.— This procedure 
has been employed extensively by Fletnew (Zeifsclir. f. Krcislat(f- 
forsch., 1931, 23, 177), who reports upon the duration of the results 
obtained. Fletnew believes tliis method to be far preferable to tlie 
various operative procedures upon the ganglia and vegetative nerves 
because it is generally equally effective and because the operative 
procedures are associated with 12 to IS per cent of immediate mortality. 
To secure lasting results Fletnew finds it necessary to make systematic 
repeated injections of 5 cc. of a 1 per cent novocain solution in tlie 
region of each ganglion, followed a few minutes later by 5 cc. of 70 to 
SO per cent of alcohol. Sucli injections should be repc.T,tcd weekly. 
Before the injection tlie patient should be prepared by receiving a hyp- 
notic on tlie preceding evening and a dose or morphin or pantopon 
2 hours before tlie treatment. No ill effects have followed tins pro- 
cedure e.xcept in rare instances where tlie aleoliol has apparently been 
injected directly into tlie ganglion, ratlier than into its immediate 
neighborhood. In such cases an immediate attack of anginal pain lias 
been induced, but it has passed off promptly. In view of the latter 
occurrences Fletnew believes it possible tliat fatal accident.s may occur 
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from such injections, but he has not seen any. By means of these 
repeated efforts chemically to cut the nerve connections between the 
heart and spinal cord he has obtained satisfactory lasting results in 
3 of 22 cases; fairly lasting results in the majority of the remainder 
and has met with total failure in only 2 cases, in both of whom sympa- 
thetic nerve operations were subsequently necessary. 


Rather Rare Toxic Manifestations of Tobacco.— The majority of the 
toxic effects of tobacco are acute and disappear promptly with cessation 
of the use of nicotine. Lippmann {Klih. Wchnschr., 1931, 10, 169) 
reports certain rather rare but more serious effects. The appearance of 
angina in a group of smokers is probably due to the vasoconstrictor 
effect of nicotine on the coronary arteries. Cases are reported in 
which repeated omission and resumption of smoking resulted in the 
disappearance and recurrence of tire angina respectively. It is sug- 
gestive that in some cases nicotine may cause elevation of the blood 
pressure. Smoking is occasionally responsible for pain over the extrem- 
ities. The vascular spasm responsible for the pain disappears often 
only after the complete exclusion of tobacco. Chronic intestinal 
symptoms, such as constipation and cramps are noted among rather 
young smokers. 

Insulin-sensitive and Insulin-resistant Diabetes.— That certain com- 
plications of diabetes mellitus are associated witli a decrease of the 
beneficial effect of insulin is well recognized. Falta and Boller 
{Klin. Wchnschr., 1931, 10, 438) now call attention to the group of 
cases which exhibit insulin resistance regularly without the presence 
of complications. The pathology present in this group is varied. 
Most frequently there exist endocrine imbalance, liver disease, enceph- 
alitis and psychic disorders. The autliors describe test methods which 
allow the estimation of the degree of resistance. In applying these 
one finds relative insulin resistance surprisingly often. Of a group of 
74 patients, 52 showed some degree of insulin resistance. In general, 
resistance is more apt to be present among elderly individuals with 
obesity or arterial hypertension. The authors conclude that human 
diabetes mellitus cannot always be explained by an insufficient func- 
tioning of the islands of Langerhans. 
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Tuberculosis in Infants and Children. — Hamil {Am. J. Dis. Child., 
1931, 41, 1023) states that the supra^^tal test gives a simple and accurate 
method for the laboratory study of the white cells in any disease. 
Monocytes are increased above the normal figure in active tuberculosis. 
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This observation is constant in severe tuberculosis, and the modified 
type of this cell predominates in severe and terminal stages of the dis- 
ease. This type of monocyte is found in the blood of patients who do not 
have tuberculosis and is therefore not pathognomonic of the disease in 
•infants and children. The lymphocyte is the only type of cell in the 
circulating blood which appears to have a constant relation to the 
tuberculous process. _ The total lymphocyte count is decreased below 
the normal figures in all active types of tuberculosis, tin's decrease 
depending on the severity of the disease. The lymphocyte count is 
increased in the healing stage; the constancy of this increase depending 
on the progression of healing. The total white blood cells and total 
neutoophils are increased in the terminal stage of severe tuberculosis. 
An increase in neutrophils is not constant in cases with ulceration and 
the formation of abscesses. The ratio of monocytes to lymphocytes 
is increased in active tuberculosis, this increase depending on the 
severity of the disease. It is due to botli an increase in total monocytes 
and a decrease in lymphocytes, the latter factor being the more constant. 
As healing occurs, there is a decrease in the ratio, which is fluctuant 
until the healing is well advanced. In cases with multiple lesions in 
different pathologic stages, no reliance can be placed on the monocyte- 
lymphocyte ratio to determine the status of tlie tuberculosis. The 
tuberculin skin test and treatment with ultraviolet light, in cases of 
chronic and advanced healing tuberculosis, cause a change in tlie mono- 
cyte-lymphocyte ratio, and blood studies should be interpreted in the 
light of such influencing factors. He suggests that fluctuations in the 
different types of white blood cells in the peripheral circulation of 
patients witlr tuberculosis are due to stimulation of the reticular cells 
to proliferation by products of tlie tubercle bacilli and the tuberculous 
lesions rather, tlian eitlier to the simple presence of tubercle bacilli in 
tlie body or to the demand for the different types of cells according to 
the type or stage of the pathologic lesion. The great value of the wliite 
cell picture in tuberculosis in children lies in the distinction between 
active severe tuberculosis or an early healing tuberculosis and an 
advanced healing or latent tuberculosis in tlie child who shows some 
of the clinical signs of tuberculosis but no definite symptoms by which 
to determine the status of the pathologic process. Many children arc 
brought to the practitioner for e.xamination solely on the history of 
contact ivith tuberculous patients. The}' may show only a positive 
tuberculin test, which in children is a significant sign, and perhaps a 
positive D’Espine sign or a suggestion of hilar or suprahilar shadow 
beyond the normal limits. In such a case, the symptoms may he slight 
and in any event variable, although tlie patliologic process may be 
relatively extensive and rapidly progressive. A study of the white 
cells in such a case and a comparison of tlie total figures for each cell 
type with the normal total figures, and a computation of the monocyte- 
lymphocyte ratios will aid in determining whether the child should 
lie permitted the freedom of the home life, or whetlier it should be sub- 
jected to further observation under tuiicrculosis management. There 
is no constant observation in the study of the white cells in the pcriplj- 
cral blood of children with tuberculosis that would warrant a diagnosis 
of tuberculosis without tlie support of clinical c^^dencc. By the use 
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of supravital technique, an accurate and thorough study can be made 
of the different types of white blood cells. The study of the total 
number of monocytes and the total number of lymphocytes can be 
made by a fixed smear equally as well. 


Premature Infants. — Crawford {Arch. Fed., 1931, 48, 293) presents 
a study made of 231 prematures seen in 4495 deliveries, which was an 
incidence of 5.2 per cent. The average mother of 21 years had 2 months 
prenatal care and 91.8 were in good health. The cause of prematurity 
was determined in 91 cases as follows; syphilis, 31; twins, 26; toxemia, 
12; placenta previa, 5; and other lesser causes. The average birth 
weight was 4 pounds, with a loss of 7 ounces for the first 5 days. The 
birth weight was usually regained by 11 days, and on discharge upon 
the twenty-first day the weight averaged 4 pounds and 14 ounces. 
Gavage feeding was necessary in 17.4 per cent. Temperature was 
maintained in all cases by using a closed bed heated with electric lamps. 
Death occurred in 82 cases or 35.5 per cent and was due to the following 
causes: prematurity, 50 per cent; syphilis, 23.2 per cent; pulmonary 
infection, atelectasis and intracranial hemorrhage each 5 per cent. 


Interpretation of Pain in Infancy. — Sheldon {Brit. Med. J., 1931, 1, 
530) says that tire commonest effect of pain on a baby is to make him 
cry, and he feels that much help is to be gained from a study of the 
characters of this^expression. Pain is by no means the only cause of a 
baby’s crying. Hunger, cold, soiled napkins, or simply a desire to be 
amused may be contributing factors. It is not until the child exercises 
his will that crying due to temper makes its appearance so that this 
cause of crying is exceptional under 6 months of age. The features 
that should always be noted the cry is intermittent or continuous; 
whether it is a piteous wailing or a short, sharp scream; and whether 
it occurs at any particular time of the day or night. It is important 
to know the relation to the ingestion of food, and whether it is relieved 
or aggravated by the ingestion of food. Belching of gas often relieves 
the crying. It may be that the disturbance occurs only after sucking, 
after micturition or after defecation. Under the stress of severe pain 
the infant may not cry because of holding his breath, as so often seen in 
severe colic. The posture during the attacks of pain is important. 
The hips may be flexed so the thighs are on the abdomen, while the 
arms may be bent, with the elbows firmly pressed against the sides. 
In other cases the infant may be extended rigidly, with arched back, 
so that he supports himself on his head and heels. In manj^ instances 
with careful clinical examination areas of distinct tenderness associated 
with pain may indicate the localization of the pain. 


The Simplified Treatment of Empyema in Children. — Noeggerath 
{Milnch. Med. Wclmschr., 1931, 78, 303) has returned to the older 
method of treating this condition because in resection of ribs the prog- 
nosis is rather unfavorable, and because pleural puncture, whether 
done only once or whether repeated, brings unsatisfactory results, 
especially in young children. He recommends an intercostal pleurot- 
omy with the knife. Drainage is effected by means of a rubber drain. 
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Simple suction is done by a double bandage with plenty of bandage 
material which can be replaced easily. Besides its simplicity the method 
has three advantages. For the patient it is advantageous because the 
child bears this slight intervention much better tlian repeated punc- 
tures and is not inconvenienced by the tubes of the ordinary suction 
inethod. The nursing is simpler because the tubes are not long ones 
that might be bent or tom out. The physician values the method 
because it is simple and does not require any special instrument. In 
comparison with other methods the therapeutic results of the pleurot- 
omy -with subsequent drainage are favorable especially in j^oung 
children less than 2 or 3 years of age. 
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Intradermal, Scratch, Indirect and Contact Tests in Dermatology. — 
Ramirez and Eller (J. Am. Med. .dssii., 1930, 95, lOSO), report the 
comparative study of four types of sensitization tests on a series of 500 
patients with dermatoses in Avhom the etiology was suspected to be of 
allergic origin. They conclude that: (1) The patch or contact method 
is superior to otlier methods in determining susceptibility to e.vternal 
irritants, especially those of nonprotcin structure; (2) the intradermal 
method of testing is more sensitive than the scratch method but it is 
more apt to produce false local reactions as well as severe systemic 
reactions in tlie highly sensitive. It would seem advisable to use the 
scratch method first and clieck up Avith the intradermal; (3) the indirect 
test, using the Prausnitz and Kiistner method of local passn-e transfer, 
is particularly useful in young children who Avill not tolerate a large 
series of tests as Avell as in patients Avith persistent hyperirritability of 
the skin or Avhere a dermatosis is so generalized that direct testing is 
impracticable. 

Toilet Water Dermatitis. — L.\nf. and Straus.s (./. Am. Med. Assn., 
1930, 95, 717). The authors direct attention to the possible injury to 
the skin from the denaturants such as dicthylphthalate and quimn 
hvdrochlorid used in the preparation of toilet waters. Tiiey describe 
in detail a peculiar dermatosis Avhich has frequently been rccogiuzcil 
liA- Continental obsen-ers since first dcscrilicd in 1910. This condition 
is* knoAvn as berlock dermatitis and is due to the application of can dc 
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cologne containing oil of bergamot particularly after the rather long 
exposure to sunlight often associated with sea bathing or after excessive 
exercise with profuse perspiration. Clinically the dermatosis is seen 
most commonly on the neck, chest, back and shoulders, and consists 
of an inflammatory zone ranging from mild erythema to wheals or even 
vesiculation followed by a bizarre pigmentation in streak formation 
with the greatest intensity of pigmentation at the lowest portion of the 
irregular downward extensions. The name berlock dermatitis indeed 
is derived from the fancied resemblance of the eruption to the pendants 
of a necklace or watch chain. The authors in closing mention the experi- 
mental attempts that are being made to produce pigmentation of 
depigmented skin, such as vitiligo, by the combination of an alcoholic 
solution of oil of bergamot and ultraviolet irradiation. 
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Irradiation of Uterine Cancer. — A study of 417 cases of uterine cancer 
which were treated at the State Institute for the Study of Malignant 
Disease at Buffalo between January, 1919, and June, 1925, has been 
presented by Schreiner and Kress {Am. J. Roentgenol., 1931, 25, 359). 
Using the Schmitz classification, which is now well knoivn, they found 
that radium irradiation .supplemented Avith roentgen irradiation gave 
the following results in the treatment of carcinoma of the cervix. 
Five-year cures were obtained in 65 per cent of group 1, 27.7 per cent 
of group 2, 13.2 per cent of group 3, 1.1 per cent of group 4 and 6.5 per 
cent of group 5. Combining groups 1 and 2, which were the operable 
cases, 20 out of 52, or 38.4 per cent, have been clinically well five years 
or more. Groups 1, 2 and 3 in which, at the time of admission, it was 
thought possible to effect a cure resulted in 37 out of 181, or 20.4 per 
cent, being clinically Avell five years or more. The primary mortality 
was less than 1 per cent including all cases. Twelve patients died in 
from one to four years from intercurrent disease, there being no cA'i- 
dence of recurrence of the cancer. They belieA’^e tliat no other treatment 
could possibly have giA^en the palliatiA^e results Avhich Avere obtained 
in many of tlie remainder of the cases. Fistulos occurred 26 times in 
the far-adAmnced cases in AAdiich re-irradiation Avas deemed adA’isaiile 
and this should be borne in mind in the treatment of such cases. Tavo 
bladder fistulre healed spontaneously. As a result of his extensive 
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observations on the lethal radiation dose for cancer cells and the 
technique of the combined radium and roentgen treatment of uterine 
cancer, Schmitz (Am.^ J. Roentgenol, 1931, 25, 364) concludes tliat 
about one-half of the highly anaplastic cases, that is, transitional roimd 
and basal cell and true adenocarcinomas and solid adenocarcinomas will 
probably succuinb to a radiation tissue dose of 2.5 skin erytliema doses 
if they extend within a radius of 6 cm. from the cervical canal. About 
40 per cent of adult squamous-cell carcinomas, malignant adenomas 
and papillary and gelatinous adenocarcinomas may be hilled b 3 ’^ a 
radiation dose of 4 to 5 skin erj'thema doses if contained within a radius 
of 3 cm. from, the axis of the uterus. The good end results of radiation 
treatment might be improved if it became teclmicall^' possible and 
safe to increase the applied dose either locally or by distant irradiations. 
He states that manj^ factors must be considered, such as tlie maximal 
tolerance of normal cells to radiation, the influence of obliterating 
endarteritis on the normal tissue, the resistance of the ureters to radia- 
tion, the formation of heavy scar tissue and coexisting infections. Such 
research is tedious and requires a continual follow-up of the cases for 
manj'' jmars, but Sclimitz believes that the progress made along these 
lines augurs well for tlie future of radiation therapjn 


Salpingostomy. — Following a few years of primary' enthusiasm, it 
became tlie fashion in this country to decry salpingostomy for the 
restoration of the tubal lumen as a useless operation. No doubt tin's 
attitude has been due to tlie paucity of favorable results which followed 
the operation as done in the American clinics. In Central Europe, 
how'ever, this subject continues to receive considerable attention and 
favorable results are reported in an encouraging number of cases. It 
is possible that tliere are some details of teclmique which are practised 
there which are not observed as we do tlie operation and, therefore, we 
shall briefly' review the paper of jMa'TIVEjewa (Zcniralhl f. Gyncc., 1931, 
55, 302), who believes tliat the operation has merit when properly per- 
formed on selected cases. In his technique the uterus and adnexa are 
first liberated from adhesions. If there is merely a simple closure of 
the tube, the fimbria are widely' separated by a surgical forceps, the 
patulousness of the tube tested W’itli a sound and the separated fimbria 
are sutured with three fine sutures in such a manner that tlie tubal 
mucosa is brought over tlie peritoneal aspect of the tube as much as 
possible and witliout injury to the delieate cells of the mucosa. If a 
hydrosalpinx is present, a healthy portion of tlie tube is selected and 
clamped and tlie tube separated -J- cm. medial to the clamp. Tincture 
of iodin is not applied in order to avoid any' adhesive inflammation. 
The accompanying vessel is ligated and a new ostium is made on the 
healthy stumpl He always adds a ventrosuspension of the uterus to 
the operation of salpingostomy and attributes much of his success to 
this point, since in this manner the tubes are held out of the pouch of 
Douglas and are not so apt to become entangled in new adhesions. 
In addition it is essentia! that tubal insufflation bo_ performed period- 
icallv during the postoperative period in order to maintain tlie p.-itulous 
condition of the lumen. _ The operation is absolutely contraindicafccl 
in the presence of acute inflammation. 
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Eye Observations in Epidemic Cerebrospinal Meningitis.— Lewis 
{South. Med. J., 1931, 2, 101) reported 65 cases of meningococcic cere- 
brospinal meningitis examined during the course of an epidemic. He 
found eye changes in 49 per cent. In 13 of these, however, hyperemia 
of the disk and retina or engorgement of the retinal veins were the only 
abnormalities present. Definite lesions were observed in 29 per cent. 
Three cases developed paralytic convergent strabismus which persisted 
after recovery from the meningitis. The squint was found to have dis- 
appeared spontaneousl.v in 2 of the patients who were reexamined at a 
later date. Transient iridoplegia was noted in 2 cases and papillitis 
was present in 3 cases. In 1 case with internal hydrocephalus and 3 
to 4 diopters swelling of the disk and retinal hemorrhages, autopsy 
sliowed a massive fibrinopurulent exudate covering the entire chiasm 
and the cerebellum. Two patients developed sudden total blindness, 
with dilated, stiff pupils but without any visible changes in the fundus. 
One patient died without regaining vision and the other gradually 
regained ability to count fingers in one eye and normal central vision 
in the other with greatly contracted fields; later he showed descending 
optic atrophy. The most frequent complication was acute iridochoroid- 
itis or endophthalmitis, which occurred in twelve eyes of 9 patients. 
The main presenting symptom was loss of vision. Vitreous exudate 
was the main objective finding and only slight or moderate ciliary injec- 
tion was present. Treatment, including intensive serum therapy, had 
no effect. Permanent blindness resulted in all the eyes involved. Two 
of the cases develpped orbital cellulitis with marked proptosis and 
exposure of the cornea. In 1 of these cases ulceration of the cornea 
witli perforation necessitated enucleation. Of the 32 cases with eye 
changes; 7 died, giving a mortality lower than tlie general death rate 
during the epidemic. Of the patients who recovered, 5 were per- 
manently blind in one eye and 3 in both eyes; in the 7 of these patients 
the blindness was due to endophtlialmitis. 

The Clinical Significance of Retinal Arterial Changes and Retinitis 
in Cardiovascular Renal Disease. — Gipner (A^ew York State J. Med., 
1930, 30, 961) calls attention to four types of sclerosis which may be 
differentiated in the retinal arteries: senile, secondary, primary and 
hypertension — and describes their points of difference. The component 
parts of the picture of retinitis in any tjqie of cardiovascular renal 
disease are essentially the same, hemorrhages, cotton-wool patches. 
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serofibrinous exudation, edema-absorbing exudates and maeuiar stars 
occur in both the hypertension and the nephritis groups. The differ- 
entiation of the retinitis of primary hypertension disease from that of 
priniary nephritis depends mainly upon the recognition of the hyper- 
tension^ type of arteriosclerosis. Additional characteristics of the 
nephritis cases are anemia, more massive exudation, more complete 
macular stars and a greater tendency to retinal detachment. In 
certain cases of glomerulonephritis developing in the presence of 
previous hypertensive disease the associated retinitis will have features 
of both types. Within the hypertension group proper it is possible to 
distinguish three distinct grades of retinal changes which belong char- 
acteristically to three distinct types or grades of hypertension. Retinal 
arteriosclerosis, usually mild, without retinitis occurs in mild benign 
hjTiertension. 'V\Tien cotton-wool patches and hemorrhages are seen 
in addition to the arteriosclerosis the case should be consiciered to be of 
severe benign tj^e. While these patients usually have a relatively 
high diastolic pressure with some damage to the heart, brain or kidneys, 
their prognosis is fair under proper management. The presence of well- 
defined edema of the disks in association with sclerosis, hemorrhages and 
exudates is characteristic of the retinitis of malignant hypertension. 
In these cases, as in the retinitis of clwonic glomerulonephritis, the 
prognosis is poor. The average lengtli of life is less than 2 years. Some 
patients with retinitis of malignant hypertension tjTpe die from cardiac 
or cerebral complications while renal function is still adequate. Others 
go on to terminal renal insufficiency. In patients with retinitis of 
nephritis terminal renal insufficiency is always present. 


Chiasmal Syndrome Produced fay Chronic Local Arachnoiditis.— 
Cr-^vig and Lillie (Arch. Ophthal., 1931, 5, 55S) observed in 7 cases 
with syndromes suggesting tumor in the region of the chiasm, and in 
1 case with a basofrontal syndrome that operation revealed chronic 
local arachnoiditis without adjacent or associated tumor. The diag- 
nosis at operation was confirmed by necropsy in 3 cases. In tlie 
chiasmal group bitemporal hemianopsia for form and colors was present 
in 3 cases, bitemporal hemianopsia for colors in 1, homonjunous hemi- 
anopsia for colors in 1 and partial homonymous hemianopsia witii 
bilateral cecocentral scotomas in 1. The fundi were normal in 3 cases. 
The optic disks were pale in 2 cases and atrophic in 2. One case showed 
definite evidences of hypophyseal dysfunction. The sella turcica was 
normal in all cases. Improvement of vision occurred in 2 of the 4 
patients who survived operation. In the case classified as a basofrontal 
s.mdromo examination revealed right nasal hemianopsia bilateral choked 
disks and a normal sella turcica. Fundus and fields returned to norm.-il 
after operation. Tlic authors feel tliat clironic local arachnoiditis 
affecting the optic chiasm is a definite clinical entity which cannot 
always be differentiated before operation from pituitary tumor, cranio- 
pharyngeal pouch cysts, glioma of the chiiism, aneurysm or suprasellar 
meningioma. Operation is justified in the inflammatory group even if 
the diagnosis is made prior to operation, since freeing the adhesions 
around the chiasm and optic nerves and allowing the encysted fluid to 
escape will often check the progress of the condition or alleviate the 
s.Nunptoms. 
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Conditions Commonly Called Colitis.— The word “colitis” has fre- 
quently been used to describe various types of intestinal dysfunction 
in which there is no demonstrable organic disease of the large intestine. 
Bargen {Am. J. Rocnt. and Rad. Therap., 1931, 25, 308) protests against 
such misuse of the term. In cases of suspected intestinal disease pains- 
taking and detailed anamnesis is of first importance. When discomfort 
or pain is present in the lower part of the abdomen the possibility of 
some disorder of the colon requires consideration. A regular routine 
of objective investigations is of great value in determining the presence 
or absence of disease. Roentgenologic studies have value in excluding 
from consideration intestinal neurosis which may be expressed in the 
conditions known as mucous colitis, spastic colitis cand irritable colon. 
Colitis is an inflammatory disease of the colon and should not be diag- 
nosed until thorough investigation has shown that inflammation, 
nothing less and nothing more, is present. Some other term, suggestive 
of part of a general bodily state, perhaps irritable colon, should designate 
the noninflammatory colonic disorders. 


Uterine Hemorrhage Without Demonstrable Pathology.— Chronic 
uterine hemorrhage occurring in women without demonstrable pelvic 
disease is a common condition, according to Martin {Am. J. Roent. and 
Rad. Therap., 1931, 25, 349). Experimental evidence and operative 
material indicate that the etiologic factor is some abnormality of the 
endocrine system. An artificial menopause produced by radiation 
therapy, coupled with an anemia diet and iron medication, brings about 
excellent results in women over 40 years of age. In younger women a 
return to normal health is usually obtained through a combination of a 
small dose of intrauterine radium with Roentgen irradiation of the 
pituitary, an anemia diet, an iron tonic, an improved mode of living 
and the administration of glandular products. 


Treatment of Tumors of the Bladder.— In the opinion of Colston 
(Am. J. Roent. and Rad. Therap., 1931, 25, 375) the presence or absence 
of infiltration is the most important factor to be determined before 
deeiding on the treatment to be instituted. A careful cystoscopic 
examination is the most accurate metliod which we have at our disposal 
to determine this point. Noninfiltrating tumors are best treated by a 
combination of endovesical electrotherapy and direct radium applica- 
tion. By direct application of radium resistant tumors can usually lie 
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made to respond promptly to the high-frequency spark and the chances 
of recurrence are markedly diminished. Infiltrating tumors should be 
treated by resection whenever this procedure can be safely carried out. 
When resection is impossible the tumor should be destroyed by dia- 
thermy through the open bladder and radium seeds implanted through- 
out its base. The intelligent treatment of bladder tumors can only 
be carried out by a combination of long experience witli cystoscopic 
and electrotherapeutic methods, thorough knowledge of the technique 
of application and therapeutic results of radium and deep Roentgen 
therapy and thorough surgical experience in the treatment of these 
growths. 


Urinary Tract Roentgenography by Means of Skiodan.— Urography 
after the administration of skiodan was successful in 7 out of 8 case's 
examined by Ochsner and Wishabd (Am. J. Roeni. and Rad. Thcrap., 
1931, 25, 314), and the one failure was due to mechanical difficulties 
which prolonged the time of administration unduly. Tuberculosis, 
hydronephrosis and hypernephroma were among the lesions diagnosed. 
The writers agree with Beer, that the field for intravenous pyelography 
is much larger than the field for ordinary pyelography, but the former 
probably cannot completely supplant the latter. 


The Postoperative Behavior of the Diaphragm Before and after a 

variety of abdominal operations, high and low, the behavior of tlie 
diaphragm was investigated by Allen (Radiology, 1931, 16, 492). In 
36 of the 94 cases studied the right diaphragm on the day after operation 
was sharply arched and high, and in 5 cases tlje left diaphragm was 
similarly affected, but in neither group was there roentgenologic or 
clinical evidence of disease in the corresponding lung. In some instances 
the affected dome was still high 3 weeks later, but a few subsided 
markedlj’’ after 3 or 4 days. The immediate cause of the condition is 
undetermined, but may be due to paralysis. In 57 per cent of the 
94 cases botli diaphragmatic arches were elevated, from causes whicli 
were more obvious and which apparently do not include paralysis. 
Both phenomena, but especially the unilateral high diaphragm, deserve 
attention, as the heart assumes a horizontal position suggesting displace- 
ment to one side or the other, and this, combined witli a high position 
of one dome, may give an erroneous impression that atelectasis is present. 


Endothelial Myeloma, or Ewing’s Sarcoma.— Endotlielial myeloma, 
or Ewing's sarcoma, while usually the most malignant of all types of 
bone tumor, is highly radiosensitive and very responsix-e to the toxins 
of erysipelas and Bacillus prodigiosus, according to Coley (Radiology, 
1931,' 16, 627). For tliis reason conservative treatment is justified for 
a liinited period before resorting to amputation. Althougli many cases 
have been treated by radiation alone, or surgery and radiation, only one 
5-Year cure has been reported, and in this case no microscopic examina- 
tion was made to verify the diagnosis, 'freatment with the toxins 
of er\-sipelas and Bacillus prodigiosus, combined with raihation, prefer- 
ablv'the radium pack, seems to be the best method of treating a pnmary 
operable case of endothelioma of the long ])oncs. If the condition has 
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not shown improvement after 6 or 8 weeks, amputation followed by 
prolonged prophylactic toxin treatment should be considered. The 
author cites among inoperable cases 4 treated with toxins alone and 
5 with toxins and radiation, all of which recovered and remained well 
for 5 years. Therefore, he thinks that few cases should be considered 
hopeless until sueh treatment has been tried. 

Studies of the Effect of Eoentgen-rays on the Healing of Wounds.— 
PoHLE, Ritchie and Wright (Radiology, 1931, 16, 445) exposed two 
groups of white rats to two qualities of Roentgen rays, preceding or 
following incisions in the skin. It was found that irradiation with either 
quality of the rays, in a dose of 1000 r at one sitting, from 1 to 30 days 
before the incision, did not affect the healing process perceptibly. 
Irradiation with a dose of 1000 r, with rays of either quality, imme- 
diately, 24 hours and 48 hours, respectively, after the incision, retarded 
the healing process, particularly in the 24-hour group, but did not 
interfere with the final formation of a smooth scar. 


Skin Malignancy.— Stevens (Radiology, 1931, 16, 435) holds that 
local cures of cancer of the skin by modern expert radiation should 
approach closely to 100 per cent. The great importance of biopsy for 
diagnosis and the selection of treatment is emphasized. Biopsies, he 
thinks, are perhaps more safely performed with the radio knife than 
with the cold knife, especially when melanomas and moles are con- 
cerned. In general, he regards radiation and electric surgery as of 
greater value in the treatment of cutaneous malignant growths than 
surgery with the cold knife. 
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Acute Diseases of the Brain Due to Functional Disturbance of the 
Circulation. — DeVries (Arch. Nairol. and Psychiat., 1931, 25, 227) 
presents 4 cases in which the localized brain symptoms were due to 
elective softening of parts of the cortex and for which no organic 
vascular lesions could account. These cases are described in detail 
both clinically and pathologically. Case 1 was a toxemia of pregnancN', 
as evidenced by headache, premature delivery, icterus and convulsions. 
In addition, there was a mild chronic arteriosclerosis of tlie larger 
arteries at the base and of smaller intracortical arteries, together with 
chronic degeneration of ganglion cells. Foci of necrobiosis were found 
scattered indiscriminately in all of the layers of the cortex. These foci 
could not be explained by an organic change in the bloodvessels, and 
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it likely that a simple toxic action by the toxemia of pregnancy 
■would cause such necrobiosis, because that theory would not explain 
tne tliromboses which were found in the foci nor the fatty degeneration 
of the vessel walls in other places. The author decides tliat: “One 
may, therefore, assume that the toxin acted on the arteries, causing 
a spasm which secondarily, through ischemia, caused macular necrosis 
of the nerve parenchjmia and of tlie vessel walls themselves. The 
thrombosis probably occurred after the circulation had been restored; 
the hemorrhages in the necrotic parts occurred also after some circula- 
tion was present again.” The patient in Case 2 had, in tlie fiftli month 
of pregnancy, an attack of eclampsia or uremia. After Cesarean section 
the con'vulsive attacks stopped and the blood pressure came down to 
normal. Fever developed, however, and probably two days later 
paralyses were noted. At autopsy no organic vessel lesion was found 
to explain the softened laminated cortical areas in the brain, although 
there were thromboses of various pial vessels in other places. Fresh 
changes, due to septicemia, were apparent in many places— tliey were 
of the usual character: tlrromboses or small necroses ■noth hemorrhage. 
Although the lesions found were due to cortical ischemia, the author 
finds it quite difficult to ascertain the cause. He remarks that: “It 
may be that the reverting of the blood pressure from its initial high 
value to the normal level played a more important role tlian had 
hitherto been believed.” In Case 3 there was a fulminating encephalitis 
after hard exercise and exposure to tire sun. On the fifth day of tire 
disease there was a gradually progressing hemiplegia. From the first day 
increased intracranial pressure was present, and the coma had gradually 
increased. Cerebral edema or venous stasis, or both, might have been 
present, but these conditions do not cause necrosis of the gray matter 
unless aided by general anemia or vessel spasm. Here, as in Case 2, 
although there Avere areas of softening, which areas were laminated, 
there were found only normal vessel walls. The author here remarks 
tliat: “It is not now possible to give an e.xplanation of the patliogencsis 
of the softening in this case. . . .” Case 4 had a severe gunshot 

wound, followed by severe shock. There ivas an infection of his wounds 
followed by septicemia, and death occurred 6 weeks later. Autopsy 
revealed hypertrophic meningitis, one encephalomalacic area in the left 
insula, and laminated softening of tlie gray matter around the panital 
operculum and in the depth of the interparietal sulcus. In his com- 
ments on this case the author states that: ". . . . no data are 
available to prove when the softening occurred, but probably this 
happened soon after the blood pressure fell to a very low level during 
the severe shock, Avhich lasted for more than a day . . . sudden 

and prolonged intense fall of the blood pressure must have resulted in 
cerebral anemia Avith localized necrosis.” The 4 cases described had 
two important points in common: (1) The softening Avas nearly 
exclusively localized in tlie gray matter, and in Cases 2, 3 and 4 took 
the form of laminated necrosis; (2) no organic change in the bloodvcsscl.s 
could be found to account for the necrosis. 


Cerebral Birth Conditions With Special Reference to Cerebral 
Diplegia. — P.\tten (Arc/i. Nnirol. and Psychiat., 1031, 25, 

46 C.- 1 SC 5 of cerebral birth pathology. These eases he has divided into 
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two groups: (a) The first comprising those in which labor was con- 
sidered in every respect normal (5) those in which there was a definite 
history of difficult labor. The author defines a normal labor as “one 
which was not prolonged, in which the presentation was usual and no 
anesthetics or instruments were used and in which birth was not pre- 
cipitated and the delivery could, in all respects, be considered sponta- 
neous.” The term “difficult labor,” he states, is the exact opposite 
and includes Cesarean section. A composite summary of the two 
groups is given. Of his cases, 19 fall into the difficult labor group and 
17 into the normal group. The sexes are about equally divided. The 
children of the difficult labor group never sat alone in 26 per cent of the 
cases and in the normal gi’oup in 25 per cent; never walked alone in 
31 per cent of the difficult labor group as compared to 40 per cent in the 
normal group; 21 per cent of the difficult labor group never talked as 
compared with 29 per cent of the normal labor group. Frank evidence 
of motor disability was not observed in the majority of instances in 
both groups until sometime after birth. The usual history given was 
that these children were not considered abnormal until the time came 
when ordinarily they should be carrying out some of the motor functions 
of their age period. Not infrequently they were brought with the 
complaint that they did not sit up, could not walk or had never talked. 
The most interesting feature of the group, taken as a whole, was evidence 
of involvement of the pyramidal tract in a group in which labor was 
considered normal. The incidence of unilateral spasticity was greater 
in the difficult labor group, 21 per cent as compared with 11.1 per cent 
in the normal group. The remaining cases also offered a striking con- 
trast, for the difficult labor group had 35.8 per cent, with no evidence 
of involvement of the pyramidal tract as compared to 11.1 per cent in 
the normal labor group. The occurrence of abnormal movement was 
not as great as one would expect. Nearly one-half of the total number 
showed such movements as the choreiform, athetoid and definite inco- 
ordinations in both groups, 47 per cent in the difficult labor and 48 per 
cent in the normal group. Convulsions were not as frequent as one 
might have expected; they occurred in 30 per cent of the difficult labor 
group as compared witli about 10 per cent in the normal labor group. 
The estimation of intelligence in many cases was difficult. In the 
normal group intelligence was considered defective in all but 1 case; 
that is, in 96 per cent there was an estimated intelligence deficit. On 
the other hand, the difficult labor group had 6 cases in which the 
children were considered normal and 13, or 68 per cent, defective. 
The author remarks that from these data he believes it is possible to 
state that, irrespective of birth history, certain syndromes appear, 
showing practically identical symptoms. That “ there is a disturbance 
of motor function more or less symmetrically distributed, giving evi- 
dence of disease or defect of the motor equipment of the individual 
and an accompanying low level of intelligence.” He concludes that: 
“The frequent occurrence of bilateral motor involvement, together 
with defect in intelligence, indicates something more than the effects 
of trauma or vascular accidents in the neurologic conditions of the new- 
born infant. There exists probably a developmental defect or arrest 
which concerns either the integrity of the cortical cells or the proper 
myelinization of tlie corticospinal tracts and association fibers.” 
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The Distribution of Lipoid in a Case of Niemann-Pick’s Disease 
Associated With Amaurotic Family Idiocy.— Sobotka, Epstein and 
Lichtenstein {Arch. Path., 1930, 10, 677) reported a case of Niemann- 
Pick’s disease occurring in a child, aged 10 months, who also presented 
evidences of amaurotic idiocy and who succumbed 8 montlis from the 
time that first symptoms were noted. Clinically tlie child presented 
enlargement of liver and of spleen, brownish pigmentation of sldn and 
central red spots in the maculm of both eyes. The total blood fat was 
1430 mg.; blood cholesterol, 290 mg.; serum calcium, 12.2 mg.; serum 
phosphorus, 3 mg. Blood smears showed vacuolation of l.^^nphocytes. 
At autopsy the liver weighed 180 gm. and all internal lymph nodes were 
enlarged and yellow. Sections showed large round or polygonal cells 
with diffuse vacuolization of tlieir cytoplasm, throughout spleen, liver, 
Ijonph nodes, bone marrow, lung, kidney and intestine. These cells 
contained no neutral fat, contained some doubly refractive lipoids 
(cholesterol?) and large amounts of other lipoids. Sections of brain 
showed changes typical of those observed in amaurotic idiocy. The 
lipoid analyses showed an increase in lipoid phosphorus, in cholesterol 
to a lesser degree, and a depletion and disappearance of neutral fat 
from the organs of the body. This latter is a specific finding of Niemann- 
Pick’s disease. The absence of kerasin serves to differentiate the condi- 
tion from Gaucher’s disease. This case tends to support the idea that 
Niemann-Pick’s disease represents a widespread lipoid degeneration 
and that amaurotic idiocy represents the same degeneration limited 
to the central nervous system. 


The Occurrence and Nature of Spontaneous Arteriosclerosis and 
Nephritis in the Rabbit.— Nusitm, Elliot, Evans and Prie.st {Arch. 
Path., 1930, 10, 697) point out tliat in rabbits tivo types of so-caiied 
“spontaneous” arteriosclerosis occur. These are; (1) iin elevated 
intimal lesion, and (2) medial degeneration, with calcification, and 
depression of the overlying intima. These two types of lesions occurred 
among 190 normal animals in tlie incidence of 3.1 per cent and 5.3 per 
cent respectively. In the same group of animals “spontaneous” 
nephritis occurred in 2.1 per cent. The nephritis was eitlier focal in 
character, giving no clinical evidence of its presence, or was of a diffuse 
type giving rise to albuminuria and blood chemistry changes. In a 
group of 20 animals chosen because of eridence of spontaneous nephritis 
1 0 were fed on a liver diet for 1 year. These animals showed somewhat 
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more extensive arterial lesions than noted in the animals fed upon a 
more representative diet. The liver diet appeared, also, to increase 
the degree of the renal damage, as evidenced clinically and pathologi- 
cally. In regard to the etiology of these conditions, the high protein 
diet and infection are considered as possible factors. 


The Transmissibility of Tick-bite Fever Virus to Guinea Pigs. — 
PiJPER and Dau (Brit. J. Exp. Path., 1930, 11, 287) have sho^vn that 
the intraperitoneal injection of from 1 to 2 cc. of blood from patients 
suffering from tick-bite fever produced fever in guinea pigs. The 
normal rectal temperature of these animals was determined by them 
to be never greater than 102°. After the injection of blood the tem- 
perature rose 1 ° or 2° for several days. The temperature then dropped 
to normal, but was followed by a second rise which was more pronounced 
than the first one. Fever of similar nature was produced in a second 
group of animals by intraperitoneal injection of blood or brain pulp from 
the originally injected animals. In one instance the fifth animal passage 
was reached. Passages seemed to increase the virulence as judged by the 
temperature chart. Postmortem examination of these animals showed 
enlarged spleens, enlarged adrenals and markedly injected meninges. 
The authors concluded that South African tick-bite fever is caused by 
a Ihdng virus of the Rickettsia class. 


Iron Storage in Splenectomized Rabbits.— Fow weather and Polson 
(Brit. J. Exp. Path., 1930, 11, 362) studied the storage of iron in 
the organs of rabbits to which colloidal iron was administered intra- 
venously. One group of animals was splenectomized while the others 
were left intact. In these two groups each animal received 160 mg. of 
iron. A third group was kept as a control. Animals were Idlled in 
pairs at various time intervals up to 2 months and the lungs, livers, 
spleens and kidneys subjected to chemical and histologic examination. 
The outstanding feature of the results was the close similarity between 
the figures obtained for the first two groups of animals. The absence 
of the spleen did not materially affect the distribution of iron in the 
organs. The liver was tire principal site of iron storage insofar as 
actual amounts were concerned. The concentration of iron in the 
spleen was much greater than in the liver, but the total amount stored 
there was minute in comparison. Histologic examination confirmed 
the results of chemical analysis. Pulmonary embolism of slight degree 
was constantly found, but active phagocytosis of iron thus held in the 
lung was in progi-ess. The results did not yield any definite information 
on the transference of iron from the lungs to the liver. However, a 
transportation of iron from the lungs was suggested by tlie fact that 
in both series the lung iron content decreased steadily with passage of 
time. 


Sclerosis of the Pulmonary Artery and Arterioles.— Rosentil^l 
(Arch. Path., 1930, 10, 717) reports 3 cases of primary arteriosclerosis 
of the pulmonary artery, all of whom presented cough, dyspnea, cya- 
nosis, edema and hypertrophy of tlie right ventricle of heart, tlms being 
comparable to the syndi'ome described by Ayerza. The ages of the 
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patients varied from 43 to 48 years. On postmortem examination the 
lungs were dark gray, subcrepitant and moderately collapsed. Micro- 
scopically there was no peribronchial fibrosis or inflammatory reaction. 
The alveolar walls presented capillaries, some of which were dilated, 
some contracted, while many showed endotlielial necroses. The main 
trunk of the pulmonary artery was slightly dilated. From the second 
order of vessels downward atheromatous changes became more marked. 
The earliest changes were a thickening of the media, due to muscle 
hypertrophy and elastic-tissue increase, and splitting of tlie internal 
elastic laminre. Occasionally early hyalin and fatty changes in media 
and in intima accompanied the early thickening. As the regressive 
changes advanced tlie intima became thicker, flbrous-tissue proliferation 
occurred and the media, because of similar advancing changes, became 
thinned out. Thrombi became numerous. This process advanced to 
the point -where the lumina of the vessels w'ere obliterated either by 
organizing tlirombus or by intimal proliferation. All 3 patients -^vere 
in their occupations e.xposed to aspiration of gases or of particulate 
matter. These the autlior believes lead to chemical or mechanical 
irritation of the capillaries, -with resultant spasm and even endothelial 
necrosis. This calls forth greater activity of the siTlaller arteries, -ndth 
resultant muscle hypertrophy and elastic-tissue increase. With con- 
tinued demands degenerative changes are established which give rise 
to the peculiar sequence of events described. 
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The Types of Tubercle Bacilli Found in Tuberculous Lesions and in 
Nontuberculous Tissue in Man.— Aronson and Whitney (./. Ivfrcf. 
Dis., 1930, 47, 30) states that tubercle bacilli obtained from latent 
and progressive lesions and from nontuberculous tissue fall into Wo 
distinct groups -with occasional atypical strains. T he human type of 
tubercle bacillus is characterized by luxurious growth on glycerol agar 
and slight pathogenicity for the rabbit. Tlie bo\-inc t.vpe of tubercle 
bacillus is characterized by sparse growth in early generations oii 
glvccrol agar and high pathogenicity for the rabliit. Tiic atypical 
strains may grow luxuriantly on glycerol agar and be highly pathogenic 
for the rabbit, or the cultures may grow .sparsely and be slightly patho- 
cenic for the rabbit. The glycerol reaction curve was not found to 
be specific for the respective types. No clifTcrencc between the type-s 
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could be detected by means of the complement fixation reaction. 
From latent tuberculous lesions of human autopsy material there were 
isolated 83 cultures of the human type of tubercle bacillus, 3 cultures 
of the bovine type and 2 atypical strains. From progressive tubercu- 
lous lesions 96 eultures of the human type and 3 eultures of the bovine 
type were isolated. From lung tissue, pulmonary lymph nodes and 
mesenteric lymph nodes free from tuberculous lesions there were 
isolated 38 cultures of the human type and 2 atypical cultures. Three 
of the bovine cultures were obtained from guinea pigs inoculated with 
latent pulmonary tuberculous lesions from patients, aged 42, 65 and 
65 years. Three cultures of bovine tubercle bacilli were obtained from 
the mesenteric nodes of children, aged 10 and 12 months, and from the 
lung of the second child. The atypical strains of tubercle bacilli 
were isolated from 2 patients, aged 57 and 70 years. Two of. these 
cultures were obtained from nontuberculous lesions and 2 from a latent 
tuberculous lesion. 


Recent Progress in Studies of Undulant Fever. — Hasseltine {Public 
Health Reports, 1930, 45, 1660) studied the prevalence of undulant fever 
based on 442 cases which could be divided into three groups : (a) Those 

without significant exposure to livestock or carcasses (mostly urban 
cases); (6) rural cases having direct contact with livestock; (c) urban 
cases having direct contact with livestock or carcasses. These may be 
referred to as the milk, farm and meat groups. Group I, the milk group, 
had 198 cases (103 males, 95 females). Group II, the farm group, 
had 200 cases (191 males, 9 females). Group III, the meat group, had 
44 cases (43 males, 1 female). The age distribution shows few cases be- 
low 10 years, and 67 per cent of cases occurred between 20 and 50 years 
of age. Every state in the Union furnished 1 or more cases. Bang’s 
bacillus, the cause of contagious abortion in cattle, is considered the 
essential cause of undulant fever, as it prevails in the United States. 
Either of the varieties found in this country may infect man. Cattle 
may become infected with either goat or hog strains. Pasteurization 
of milk is regarded very effective in preventing the disease. This is 
borne out by the absence of the disease in cities having adequate 
pasteurization. Aside from cases due to milk, there is a large group 
of cases due to contact with infected animals or animal products, but 
there is no satisfactory means of dealing with this group of cases at the 
present time. Serologic tests in man and animals are regarded as aids 
in reaching diagnoses. 


The Relation of Temperature and Humidity to the Course of a 
Bacillus Enteritidis Infection in White Mice. — Recent studies on the 
epidemiology of typhoid fever in Palestine have led to the conclusion 
tliat the seasonal epidemicity of intestinal infections could only be 
accounted for by the assumption that there is a seasonal variation in 
the resistance of the host to this type of infection. It was assumed 
tliat climatic factors, such as temperature, humidity, radiation, singly 
or in combination, effect disturbances in tlie physiologic equilibrium of 
the host which render him more or less susceptible to the invasion and 
localization of this group of microbes. In order to test this hypothesis 
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Kligler and Olitzki {Am. J. Hyg., 1931, 13, 349) undertook a series 
of experiments on tlie effect of certain environmental factors on tlie 
course of an enteric infection. White mice from the same stock and 
of the same age infected with the same number of Bacillus enteritidis 
and kept at different temperatures and humidities reacted differently 
to the^ infecting microbes. At a low temperature and a high relative 
humidity (10° to 12° C. and 90) the infection is more severe than at 
higher temperatures (20° and 30° C.) and the same humidity. The 
fatality rate is the same but tlie incidence of liver abscesses is higher. 
At 30° C. the mice kept at a relative humidity of 90 are more severely 
affected than those kept at a relative humidity of 35°. Under the 
latter conditions the development of the infection is more rapid, but it 
is mild or inapparent in character, clears up rapidly and leads to rela- 
tively few deaths in comparison with the group kept at a high relative 
humidity. At 20° C. a higher humidity seems more favorable tlian 
a lower one; but the differences are not marked. It appears that the 
critical factor is not temperature alone nor humidity alone, but the 
combination of the two; probably the so-called “effective temperature.” 
The authors state tliat these results are only suggestive and that much 
more w'ork is required to clear up this problem. They are, however, 
significant and support the assumption of a seasonal variation in host 
resistance due to environmental influences. The metliod employed 
opens the possibility of a systematic study of tlie problem, and the 
investigations are being continued. 


Heliotherapy and the Peripheral Blood.— Hoeffel and Lyons {Am. 
J. Dis. Child., 1930, 40, 484) state that tliere is no justification for the 
belief that light rays, considered either collectively as including the 
entire spectrum or individually as idtraviolet rays, have any specific 
efl’ect on the blood. The effect of light on tlie healing of a pathologic 
process, such as tuberculosis, cannot be distinguished from that exerted 
by other factors, the beneficial influences of whicli are well recognized. 
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corresponding numbers. For identification they should also have the author's name 
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year, volume (in Arabic numbers) and page (beginning and ending). 

Two hundred and fifty rcjirints are furnished gratis; additional reprints may be 
had in multiples of 250 at the expense of the author. They should lx? a.skcd for 
when the galley proofs arc returned. 

Contrihufions in a foreign l.anguage, if found desirable for the .Iournal, will bo 
translated at its expense. 
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There are few diseases more commonly attended by complica- 
tions than diabetes mellitus. The nature of this disturbance is 
such that the patient is predisposed not only to a variety of infec- 
tions but to arteriosclerosis as well. An analysis of a large group 
of unselected cases of diabetes reveals in an impressive irianner 
how serious are the complications of diabetes. The object of this 
study is to determine what diseases most commonly are associated 
with diabetes, and in what manner this association affects diabetics. 
For this purpose the records of 827 diabetics treated at the Mil- 
waukee County Hospital from January 1, 1922, to January 1, 1930, 
were analyzed. This series is not made up of cases selected for 
hospital care on the basis of complications. The cases in this report 
represent a fair cross-section of all indigent diabetics in the com- 
munity. 


Table 1. — Cases of Diabetes Mellitus at Milwaukee County Hospital from 

1922 TO 1930 (827 Cases). 



No. of 
cases. 

Per cent 
total 
cases. 

Improved, j 

I Unimproved. 

Died. 

No. 

1 

Per cent. 

No. 

Per cent. 

No. 

Per cent. 

Total cases .... 

1 

827 





j 

1 


Without complications . 

14G 

17.03 

142 

97.20 

3 

2.05 

1 1 

1 0.09 

With complications 

081 

82.37 

428 

04.22 

14 

2.05 

239 

35.18 
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TaHIiB 2. — SUSIMAKY OF THE VARIOUS COMPLICATIONS OF DlABETES MeLLITUS IN TlIIS SbIUBS WiTH AoB AND SeX INCIDENCE. 
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Analysis of the Cases. Of the 827 cases of diabetes studied tliere 
were 146 (17.63 per cent) with no complication. As showm in 
Table 1, of the 146 uncomplicated cases 142 (97.26 per cent) im« 
proved and 3 (2.05 per cent) of them were unimproved. In 681 
cases (82.37 per cent) there were one or more associated diseases. 
Of the 681 complicated cases 428 (69.2 per cent) died. The total 
number of complicating diseases was 75 and they are tabulated 
under 52 separate headings in Table 2. Table 2 indicates the 
various complications and shows the status of the patient after 
treatment. For the purpose of clearness the 75 tjpies of complica- 
tions are grouped under seven main heads, as follows: (a) Diabetic 
coma; (b) cardiorenal vascular diseases; (c) infections; (d) tubercu- 
losis; (e) carcinoma; (/) syphilis; (g) miscellaneous. 

The age and sex incidence of the group without complications is 
shown in Table 3, and that of the group with complications is 
furnished in Table 2. The number of males and females through- 
out the series was fairly equal except in the miscellaneous group 
which comprises 124 males and 86 females. In the entire series 
453 were males and 374 females. The general average age of 
patients was computed for each tjqje of complication. It is shown 
that the general average age ranged from 11 to 71 years, and 
that by far the most of the patients were over 45 years. Although 
the age incidence for this series of cases is high, nevertheless it con- 
forms with the average age of the general population of the 
institution. 


Table 3. — Aoe and Sex Incidence of Diabetic Patients Without 
Complications. 


1 

1 

1 

No. of 
cases. 

1 

Averace 
flge of 1 
males. 

No. of 
males. ' 

1 

Average 
offe of 
females. 

No. of 
females. 

General 

average 

npos. 

Young- 

est. 

OldMt. 

Total cases . 

14G 

40.8 

I 

i 72 

47.1 

74 

1 

43.9 

7 

78 

Improved 

142 

40.8 

71 

1 40. 7 

71 

43.8 

7 

' TS 

Unimproved 

3 

0 

0 

55.3 

3 

55.3 

i 50 

0.3 

Died .... 

1 

I 35.0 

1 

0 

0 

35.0 

1 35 

35 


Diabetic Coma. Coma formerly was the outstanding complica- 
tion of diabetes, but witli modern treatment it can be controlled. 
Always there will be some deaths from coma, either because treat- 
ment is begun too late or because otlier complications develop which 
render the treatment for coma inelVoctive. In this analysis we 
have separated primary coma from secondary coma. It is obvious 
that the results of treatment will be much better in the primary 
than in the secondary group. As shown in Table 2, there were in 
all 33 cases of diabetic coma; of these 20 were of the primarj- and 
13 were of the secondary variety. In the primary group 2 ilied 
and IS recovered, while in the sccondarA- group 10 died and 3 recov- 
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ered. A striking feature noted is that for primary coma the average 
age of males was 47, while the average age for females was 24 years. 
No female died in primarj'' coma, and the ages of the 2 men dying 
in coma were 49 and 58 years respectively. None of our younger 
patients died in primary coma and all of them responded satisfac- 
torily to treatment. In secondary coma the presence of overwhelm- 
ing infections or of some other serious complications raised the 
mortality rate. The mortality figures of coma for the period of 
1922 to 1926 were decidedly higher than those for the period of 
1926 to 1930. A better understanding of the action of infection 
and fever upon insulin, an appreciation of the value of larger quan- 
tities of insulin and fluid in the treatment of coma and, finally, 
added clinical experience are among the chief reasons for a lower 
death rate during the past four years. 

Cardiorenal Vascular Diseases. An inspection of Table 2 reveals 
that the cardiorenal vascular group with 273 cases constitutes the 
most common complication in this series. Gangrene occurred in 
72 patients (8.7 per cent). Of these 35 (48.6 per cent) died. The 
total number of cases of gangrene occurring in the hospital popula- 
tion for the same period of time was 175. Of these 75 (42.8 per 
cent) died, shomng a mortality rate that almost paralleled that 
of the diabetic group. The diseases of the heart and kidneys were 
for the most part produced by arteriosclerosis. There were 40 
diabetics (4.8 per cent) with heart disease. Heart failure with 
death occurred in 22 (55 per cent) of them. During the period of 
time covered in this report there were 2871 cases of cardiac disease 
(5,7 per cent of the population of the hospital); 1069 (36.5 per 
cent) of them died. On comparing the percentage of patients 
suffering from cardiorenal vascular disorders in a public general 
hospital with that of diabetics who are affected in the same manner 
it would appear that there is little direct relationship between the 
two groups. However, the group of patients with diabetes and 
cardiae diseases showed a higher mortality rate by 18 per cent 
than the nondiabetic group. Undoubtedly, there is now a higher 
incidence of diabetes among patients with vascular diseases than 
was found before 1922, This fact may be explained on the assump- 
tion that the present-day diabetic more frequently lives on into the 
arteriosclerotic period of life by virtue of insulin than did the 
diabetic prior to the discovery of insulin. 

Infections. A variety of infections other than gangrene were 
found in 86 cases, giving the group an incidence of 10.3 per cent. 
Any infection is borne badly by the diabetic, but pneumonia is an 
especially disastrous complication. There were 1200 patients with 
pneumonia admitted to the hospital during the period of this study 
and 654 (54.5 per cent) of them died. At the same time there were 
16 diabetics with pneumonia and 14 (87,5 per cent) died. In 3 
cases it was difficult to determine whether or not pneumonia was 
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present because acidosis was so severe. The changes in breathing 
and in the leukocjde counts were of tlie tj^ie easily confounded 
mth those of advanced primary coma. Autopsy, however, was 
done in 2 of the 3 cases and the diagnosis of pneumonia was substan- 
tiated. Rheumatic fever is known to be a rare complication of 
diabetes. In this series no case of rheumatic fever was found. 
The occurrence of peptic ulcer in only 1 patient among our diabetics 
came as a distinct surprise, since there was an incidence of 167 cases 
of peptic ulcer in the hospital during the same period. One other 
patient had gastric hemorrhage and melena in the course of coma 
and a diagnosis of ulcer was made. At autopsy no ulcer was found. 

Tuberculosis. Among our diabetics there were 40 cases of pul- 
monary tuberculosis or an incidence of 4.83 per cent. Sixteen of 
them died, giving a mortality rate of 40 per cent. Of the 40 dia- 
betics who had tuberculosis 14 w^ere considered to be free from 
tuberculosis when diabetes was first discovered, while 26 had both 
diabetes and tuberculosis when diabetes was diagnosed. Coinci- 
dently there were 1630 cases (3.26 per cent) of pulmonarj' tubercu- 
losis among the hospital population, and of these 398 (24.4 per cent) 
died. Although the incidence of pulmonary tuberculosis is not 
much higher among the diabetic than among nondiabetic, yet the 
death rate is considerably greater in the diabetic group. 

Carcinoma, hlalignant disease occurred 8 times in our series, 
and it is noted that 4 of the patients died in the hospital. Carci- 
noma of the body and tail of the pancreas was found in 1 case. In 
other cases it appeared that diabetes had no relationship to tlie 
malignancy. Considering the frequency with which cancer ap- 
peared in the records of the hospital, we exjjected to find a higher 
rate of incidence of cancer among our diabetics. Eight hundred 
and sixty-two cases (1.7 per cent) admitted to the hospital during 
the period of this study had carcinoma. The mortality rate during 
their stay in the hospital for the total cases of carcinoma was 53.1 
per cent and for the diabetic group it was 50 per cent. 

S 3 rpliliis. Syphilis and diabetes were found together in 31 
patients (3.74 per cent). Eiglit of the patients died, giving a mor- 
tality rate of 29 per cent for the group. .The total number of 
syphilitics admitted to the hospital for this period was 1647 (3.3 ])er 
cent of all admissions). Of the total number of syphilitics admitted 
to the hospital 296 (18.1 per cent) died. Antisyphilitic treatment 
yvas folloyved by apparent recovery from diabetes in 2 s>q)hilitie 
diabetics. In the other diabetics with sjphilis antisyphilitic treat- 
ment appeared to have no effect on the diabetes other than that 
expected from any syphilitic under specific treatment. 

Miscellaneous. i\riscellaneous complications totalled 210 (25.39 
per cent). Individually this group is not very impressive ; but yvhen 
considered collectively they constitute a serious problem in the 
successful management of the diabetics. The occurrence of hyper- 
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thyroidism only in 8 cases (0.96 per cent) was unexpected. It was 
thought that this complication would be more frequent in this 
distriet. There were 618 cases of hjqjerthyroidism (1.24 per cent 
of the entire hospital population treated in the hospital during this 
period of observation). For example, a study of 38 cases of diabetes 
combined with states of hyperthjToidism was reported by Wilder.^ 
He found the association of diabetes and hjqjerthyroidism occurred 
with a frequency of about 1.1 per cent of all cases of hyperthyroid- 
ism. These figures, however, are not at variance with those cited 
by others who have reported upon the incidence of goiter and 
diabetes in the Middle West. 

Discussion. It is obvious that a diagnosis of diabetes alone is 
often ineomplete. Wlien the diabetic's progress is unsatisfactory 
after he has been rendered sugar-free, a complication should be 
seriously considered. Many complications are easily detected, 
sueh as gangrene, apoplexy or carbuncles; but there are others, 
for example, early tuberculosis, carcinoma and coronary disease of 
the heart which often are hidden and which at times require careful 
examination to diagnose them. Uncomplicated diabetes usually is 
a benign disease that responds readily to routine treatment; but 
when a complication, especially one of an infectious nature, attacks 
the diabetic a comparatively benign disease becomes converted into 
a grave one. The prevention of complications should be the aim 
in the management of diabetics. Coma is largely preventable. 
Gangrene and infections often may be prevented. 

The disparity between our mortality rate in eoma and that of 
others who have reported on the subjeet may be explained partly 
by the advanced years of many of our patients. Our patients were, 
on the average, older than those seen in private praetice. Further- 
more, coma was usually far advanced before the patient was brought 
into the hospital. This is well illustrated in our 2 patients who died 
of primary coma; both had been in coma for more than 36 hours 
before entering the hospital. 

When a diseussion of one’s mortality rate in coma arises a brief 
statement seems warranted regarding the method of management. 
In all of the cases of coma reported here insulin was used. The 
application of heat, the use of stimulants, eliminants and other 
adjuncts to treatment will not be discussed. During the earlier 
years of treatment with insulin the doses of insulin used were too 
small. Fear of insulin shock chiefly prevented the use of larger 
doses. Glucose solution and other fluids were not used in sufficient 
quantities to produce beneficial results. The successful treatment 
of coma depends upon the use of an adequate amount of insulin 
and a sufficient quantity of fluids to overcome acidosis and dehy- 
dration. For the past 4 years insulin in doses of 40 to 50 units had 
been given every 2 hours until the urine became sugar-free and the 
blood sugar was reduced to almost a normal level. Fluids are sup- 
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plied in large quantities. If the patient is in a precoma state 
diluted orange juice, tea, colFee or water are given by mouth in 
small quantities every half hour. It is unwise to give more than 
100 cc. of fluid by mouth every half hour, because acute dilatation 
of the stomach may follow the administration of a large amount of 
fluid. When little or no fluids can be taken by mouth solutions of 
glucose and saline are given intravenousl}’- and subcutaneously, 
and plain water is given by rectum. One thousand cubic centi- 
meters of 10 per cent glucose are administered intravenously, 
1000 cc. of 1 per cent saline subcutaneously and 1000 cc. of water 
per rectum are given during the first 12 hours of treatment. It is 
our custom to add 1 unit of insulin for every 2 gm. of glucose directly 
to the intravenous solution. The solution is well agitated before 
it is given. This quantity of fluid usually is adequate to overcome 
the profound oliguria or anuria which are found in severe cases. 
An exception to this plan is made when a patient arrives in advanced 
coma. For this condition as high as 75 units are given intraven- 
ously at once, followed by 40 units every hour until the blood sugar 
begins to fall and the sugar in the urine becomes diminished. 
The periods then between doses of insulin are increased and the 
quantity decreased until the blood sugar is normal. Although no 
patient was seen who suffered any permanent ill effects from an 
overdose of insulin, nevertheless the reckless use of large quantities 
of insulin is to be condemned. 

Alkalies were not given in any form to patients with acidosis. 
During the past 5 years we have given considerable attention to the 
kidney and the urinary excretion in diabetic coma. 1^^len anuria 
or profound oliguria develops in the presence of coma the prognosis 
is bad. The use of large quantities of fluid intravenously and by 
other routes frequently is followed by diuresis. The deciding factor 
in the success or failure of treatment often depends on this diuresis. 
Undoubtedly the relief of dehydration bj’’ administration of large 
quantities of fluids has not had sufficient attention in general. 
Lawrence- reported upon the beneficial effects of extremely large 
quantities of fluids in treating 2 desperate cases of coma. He used 
in 1 case 5300 cc. of fluids, and of that amount 4000 cc. were given 
intravenously during a period of 10 hours. Coburn’ has recently 
emphasized the importance of diuresis in diabetic coma and states 
that in 18 per cent of his patients coma followed a renal shutdown. 
Warren,^ pointed out that in coma the chief burden of eliminating 
acetone bodies is tlirown on the kidneys, and that these substances 
profoundly injure the epithelium of the renal tubules. 

Renal arteriosclerosis in a diabetic past 40 years is commonly 
found, and is frequently associated with a high renal thresijokl for 
sugar. Providing that renal insufficiency has not developed, large 
quantities of acetone and diacetic acid may be excreted with the 
urine. From clinical exiiericnce m'th coma one is led to believe 
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that when the injurious effect of acidosis is added to a kidney 
already damaged by arteriosclerosis the outcome of the disease 
often is fatal. 

The disorders of the cardiorenal vascular tjqDC are among the 
commonest complications of diabetes. The reason for . the high 
incidence of these complications is that both diabetes and the degen- 
erative diseases of the cardiorenal-vascular S3’'stem show a sharp 
rise between the ages of 40 to 55 years. The relationship between 
arteriosclerosis and myocardial disease is better understood now 
than ever before, but a breakdown of the cardiovascular sj'Stem of 
the diabetic is often almost complete before it receives adequate 
attention. Since diabetes of older people is usually mild in type, 
complications such as the cardiovascular variety should especially 
be guarded against. Circulatory disturbances of the feet produced 
by arteriosclerosis are among the severest complications a diabetic 
may develop. Prevention of gangrene of the legs is one of the 
important functions of the attending physician. For prevention of 
gangrene Joslin® has stressed the importance of keeping the feet 
clean and avoiding even minor injuries to the feet. Despite careful 
treatment arteriosclerotic gangrene may develop. 

The diabetic is more sensitive to the action of infection than is 
a normal person. Infections not only tend to develop more rapidly 
in the diabetic but they aggravate the diabetes itself. Whether 
infection makes diabetes worse by its action on metabolism in 
general, or by directly attacking the islands of Langerhans, has not 
been definitely decided. Infections favor the onset of acidosis and 
coma. However, infections are less feared today than formerly 
for the reason that with insulin acidosis and coma may be con- 
trolled. Larger doses of insulin are required to control hyper- 
glycemia in the presence of fever and infections than are necessary 
in the afebrile patient. Pulmonary tuberculosis is found among 
diabetics less often today than formerly. Nevertheless, it is an 
important complication in our series. Sevringhaus,® of Madison, 
Wis., states that tuberculosis was found rarely in his series of 500 
cases. The difference between his figures and ours is interesting 
because his patients come from the rural communities of Wisconsin 
while ours come exclusively from the industrial district of Milwaukee. 
Fitz^ recently reported that he found 35 cases of tuberculosis among 
1529 diabetics (2.3 per cent). He quotes Wilder and Adams, of 
The Mayo Clinic, who saw 10 cases of tuberculosis among 1000 dia- 
betics (an incidence of 1 per cent). Of greatest importance is the 
fact that tuberculosis must always be thought of and sought for 
among diabetic patients. Its early diagnosis is necessary if a suc- 
cessful result is to be obtained. Of 150 diabetic deaths reported 
by Lyon® 11 (7.3 per cent) were caused by tuberculosis. Among 
Joslin’s® first 3000 diabetics there were 84 true diabetic patients 
with tuberculosis and among the remaining 3000 there were 43 cases. 
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In liis series the number of fatal cases of diabetes Yutb tuberculosis 
was 103 (81.1 per cent of the total cases, 127). As to prognosis, it 
is generally conceded that the tuberculous diabetic does badly. 
Curschmann® is of the opinion that the tuberculous diabetic has 
about as good a chance for recoverj’- as the nondiabetic. This opinion 
is not in accord with our own experience. 

^ Most of the published reports classify sj-pbilis as a rare complica- 
tion of diabetes, yet our study showed a high incidence of sj'pbilis. 
J oslin^° states that there was a history of sj^philis or signs of sj’philis 
in 55 (1./ per cent) of his 3200 diabetics, while Lemann^'^ showed 
that 3.6 per cent of his cases had sj'philis. He (Lemann) believes 
there is evidence to show that diabetes is in some cases produced by 
sj^hilitic disease of the pancreas. The incidence of latent sjT)hilis 
and diabetes has been investigated by Warthin and Wilson.^^ 
Diabetes, they believed, was frequently produced by syphilis. 
They had postmortem evidences of sjqjhilis in ever}’’ one of 6 autopsies 
done in diabetics. Labbe'^ claims that the s}'philitic diabetic is 
rare. The coincidence of s}’philis wth diabetes he found was no 
more frequent than s}q)hilis with other diseases. The opinion 
among most w’riters appears to be that s}’philis is a rare contributory 
cause of diabetes. Striking improvement in several s}’philitic 
diabetics has been seen in our clinic after antis}’philitic treatment 
The high mortality figures cited in this series of cases require 
brief comment. A comparison of the death rate in this series was 
made with the death rate in an equal number of diabetic patients 
treated in private practice by one of us. It was estimated that the 
mortality rate in the series treated privately was 21.5 per cent, in 
contrast to a 35.7 per cent mortality reported here. Patients 
entering a county hospital belong to a class of people who, as a rule, 
neglect themselves. Many of them have no home and no raonc}', 
and consequent!}' they liave irregular meals and sleep. Usually 
the}^ enter the hospital in an advanced state of impoverishment. 
They frequently regard a painless disease like diabetes with indiffer- 
ence and, therefore, allow themselves to become undernourished. 
Complications become well established before the patient consults 
a doctor. Frequently these patients refuse hospital treatment until 
they are in the last stages of the disease. The result then is that 
diabetes itself, as well as the complication, is well advanced when 
the patient enters the hospital. Delay in beginning treatment has 
been one of the outstanding causes of death among tliese patients. 
One other factor which tended to raise our mortality rate was the 
advanced age of many patients. Older patients do not tolerate 
complications well. Coma in a young ))atient is comparatively eas}' 
to manage, but when coma develops in an old arteriosclerotic i)cr.-on 
with an infection it is more difficult to obtain satisfactory result.s 
from treatment. 
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Summary. 1. An analysis has been given of the complications 
present in 827 cases of diabetes mellitus. The 75 various tjqjes 
of complications are listed and discussed under seven main headings. 

2. Of the 827 cases 681 (82.37 per cent) were complicated by one 
or more diseases. This shows that a diagnosis of diabetes mellitus 
alone is often incomplete. 

3. A complication usually interferes with the welfare of a diabetic 
and often causes a disastrous outcome. Tor this reason the early 
recognition and treatment, as well as prevention, of complications 
are among the chief aims in the management of diabetes. 
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A STUDY OF FIVE HUNDRED DIABETICS.* 

By Elmer L. Sevringhaus, M.D., 

ASSOCIATE mOFESSOR OF MEDICINE, UNIVERSITY OF WISCONSIN, MADISON, WIS. 


In the eight years since insulin has been available for our use 
500 diabetic patients have been admitted to the Wisconsin General 
Hospital. These patients have been treated according to an essen- 
tially uniform plan. With a few exceptions, all have been under 
the care , of the author during their hospital residence. With the 
assistance of Dr. W. S. Middleton a fundamental plan of therapy 
was developed during the first months of the insulin era. This has 
remained essentially unchanged throughout the series. This uni- 

* Presented before the Central Society for Clinical Resc.arch, Cliicago, November 
21, 1930. 
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foTmity of background sliould make some of the following data 
more significant. 

Plan of Treatment. The diet plan of the hospital* involves the 
use of the Woodyatt type of ratios. The total fat is not allowed to 
vary significantly from the sum of twice the carbohydrate plus 
half^ the protein fed. Protein minimum is kept at 50 gm., except 
for infants. The calorie value of the diet is set at the minimum 
level which bj^ trial will maintain approximately “normal” body 
weight. In obese cases alterations are made simply by reducing 
the fat content of such a prescribed diet to levels of 30 to 50 gm. 
dailJ^ When the desired body weight has been reached the full 
fat quota is allowed again. 

Admittedly there are many individuals wlio can economically 
use a higher fat ration, or proportionately less carbohydrate. It 
is dangerous to plan a routine type of therapy to include such 
unduly high fat diets. 'This is due not to the danger of ketosis or 
of fat intolerance but to the frequent objection of the patient to 
such a diet for continued use. The objection stated is general and 
will hai'’e specific exceptions. I^Tien our patients object to the 
carbohydrate limitation which we teach it is our practice to point 
out that the Woodyatt t^qia of diet is economical in terms of insulin 
required, endogenous or injected. We frequently tell patients that 
they may have diets planned with larger amounts of carbohydrate 
and proportionately less fat. They understand that they will prob- 
ably need more insulin on such diets. It is a very exceptional 
patient who elects to have more carbohydrate in the diet under 
tliese conditions. 

It is impossible for us to tell how thorouglily and how persistently 
our patients follow their diets at home, hlost of them return 
promptly to family physicians who have originally referred them 
to the hospital. Tliose who return for further care or who reply 
to letters of inquiry seem either to follow the diets faithfully or to 
be unwilling to submit to any restrictive routine at all. 

We do not attempt to stop glycosuria by using undernutrition 
regimes followed by slow additions of food up to the requirement 
defined above. It appears economical of time to arrive as soon as 
possible at a maintenance diet, and to give insulin if necessary to 
stop loss of sugar. In many cases in which insulin is given at first 
it may be dispensed with before the discharge of the patient. There 
are other advantages to using insulin even though it may be dis- 
jiensed Avitli. In this way patients may learn under adequate 
supervision how to make the injections properly. 

It is the aim to send patients home free from glycosuria. In 
young patients tins is held to be inadequate as a goal, and the addi- 
tional attempt is made to have the blood sugar before breakfast 
as near the normal level as is safe. The maximum insulin dosage 
allowed is insuflicient to cause frequent reactions. Obviously there 
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are a few cases of very severe diabetes in young patients in whom 
not all these goals can be secured. In such a dilemma maintenance 
of weight, freedom from ketosis and avoidance of insulin reactions 
are the goals. 

In no case is there any attempt to limit occupation or work. All 
patients are encouraged to get regular exercise and to make the 
amount of exercise as nearly uniform as possible each day. 

Type of Cases Studied. With this general program we find 
that 59.8 per cent of our patients have required insulin at the time 
of discharge from the hospital. We are aware that a small number 
have been able to discontinue using insulin within the few weeks 
following hospitalization. Also eventually some of those who did 
not need insulin at first find it required after months at home, so 
that these factors more or less counteract each other. Of far greater 
influence on the above finding is the type of diabetics who are 
referred to this hospital. Those who can be controlled by simple 
dietary restrictions without weighed diets are almost never sent to 
the hospital, since the clientele is very largely drawn from outside 
the city of Madison. Consequently the above per cent figure for 
insulin requirement is far higher than for the diabetics of any normal 
community. There were 252 males and 248 females in this series. 

The age incidence of cases is shown in Table 1. The age at 
onset is often unknown. The figure used is age at the time of 
admission to this hospital, which is commonly within a few months 
of the discovery of the disease. There is perhaps nothing unex- 
pected^ in the age distribution of cases. 


Table 1. — Age Incidence of Diabetes and of Complications. 


Decade. 

Cases. 

Pains, 
per cent. 

Reduced 
reflexes, 
per cent. 

Visual 
errors, 
per cent. 

Gangrene, 

cases. 

Number. 

Per cent. 

1 . . . . 

IS 

3.6 



33 

6 


2 ... . 

62 

12.4 

5 

45 

32 


3 . . . . 

40 

8.0 

23 

60 

43 


4 . . . . 

51 

10.2 

35 

47 

45 

2 

5 ... . 

74 

14.8 

46 

46 

46 

4 

e ... . 

110 

22.0 

46 

39 

41 

12 

7 ... . 

107 

21.4 

41 

45 

37 

21 

s ... . 

38 

7.6 

53 

61 

32 

11 

Total . 

600 

100.0 

.35.8 

46 

38.4 

50 

Last 75 cases . 



49 

57.3 

57.3 



Causes of Death. The furtlier data as to deatlis suggest several 
features for attention. The 90 deaths do not give a fair picture 
of mortality of diabetes in our 500 cases, since we have been unable 
to secure recent replies to a large number of requests for information 
from patients. These 90 cases are of interest primarily for a study 
of tlie causes of death. In 76 cases tlie causes are reasonably well 
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Imown. One-lialf of these, 38, died in this hospital. It is imme- 
diately evident that diabetes is not the only cause of death, for one- 
third of the 90 did not require insulin when in the hospital. Simi- 
larly, 13 (34^ per cent) of the 38 who died in the hospital did not 
require insulin even at the time of death. 

In classifying the causes of death there is some duplication, since 
sepsis and coma are inextricably mixed in a few of the younger 
patiente. The “neglect after training” group also includes cases 
appearing again under other heads, such as “coma.” By this 
neglect is meant that the patient, or, too often, the parents, showed 
gross neglect in following the instructions given. This must be 
acfcepted as a challenge to more thorough training, and to a more 
elaborate effort to keep the patient in touch with some physician 
who can assist him in maintaining his morale. Perhaps the most 
important factor is the persuading of the home physician that he 
can properly supervise the case after hospital training. General 
practitioners still' need to haA^e available simple instructions for the 
management of diabetic patients. 

Those patients in this group who died in coma suffered from 
either neglect or severe infections occurring outside the hospital. 
Coma can no longer be looked on as the great cause of death in 
diabetes who have been hospital-trained. Infection plays a far 
more serious r6le. In the septic group pneumonia and infected 
gangrene each ex-plain one-third of the mortality. Pneumonia 
occurs throughout the age groups, relatively more frequentl}’’ in 
youth. Gangrene deaths appear naturally in the later decades 
only. It is surprising that tuberculosis appears so infrequently as 
a recognized cause of death. Besides these 4 tuberculous cases, 
there are known onlj" 4 others with this infection in the total of 
500 cases, 1 convalescing, 1 moribund, 1 recently discovered and 
1 not heard from. 

Gas gangrene has occurred in only 3 cases during hospital care. 
In each case the condition arose in the operative stump after ampu- 
tation of a leg for septic gangrene. In 1 case the patient was a 
farmer and skin contamination with anaerobic bacteria could be 
reasonably suspected as the source of the infection. In the other 
cases the circumstances seem explainable only as the development 
of blood-borne organisms in devitalized tissue. In none of these 
cases was further surgical treatment permitted after gas was recog- 
nized, and the cases vrere consequently fatal. 

It is of interest to note the causes of death in the diabetics who 
haA-e died in coma in this hospital. There have been only 5 of 
these in the entire period since insulin Avas made aA-ailable. One 
AA-as moribund at the time of admission, Avith sepsis in the leg and 
cardiac decompensation. Two others Avere critically ill with pneu- 
monia. Avhich probably induced tlie coma. Another, a child, Avas 
readmitted in coma occurring during measles, and died AA-ithin an 
hour AA'itli extcnsi\’c bronchopneumonia. One boy AA'a.s admitted in 
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coma, with an indefinite history of head injury in addition to known 
diabetes. His acidosis and ketosis were completely relieved, but- 
consciousness was not restored. Postmortem examination, regret- 
tably not including the head, revealed no cause for death. All 
coma cases have been treated without the use of alkali. Alkali 
has not appeared necessary in any of our cases. In an earlier paper® 
evidence has been presented to show that insulin, carbohydrate 
and fluid may be depended on to make available alkali from the 
circulating acetoacetate in the diabetic with ketosis. We see danger 
in the general use of alkali, but use saline freely in the cases with 
acidosis and dehydration. 

Circulatory' System. It is not surprising that so many deaths 
are attributable to the cardiovascular renal disease triad. The 
deaths from this group occurred in the age range where the incidence 
of diabetes increases, presumably from the arteriosclerotic process 
itself. The numerical magnitude of this group of deaths confirms 
the clinical impression that the efficiency of the circulatory system 
is a consideration of prime importance in the management of dia- 
betics. Further evidence is secured from the frequency of gangrene 
in diabetics. (Table 1.) Ten per cent of all of our cases had 
gangrene at some time. Healing occurred in most of these. Since 
the treatment of arteriosclerosis and of myocardial diseases is not 
on the specific basis which obtains for diabetes, the circulatory 
system is often neglected. This neglect, due to pessimism, is not 
justified by the experience of those who carefully adjust the pro- 
gram of exercise and medication to individual needs. Again there 
are many physicians who feel that diabetes of arteriosclerotic origin 
is benign. This is usually true in the sense that it does not often 
lead to marked acidosis and death in coma. Such patients are 
most apt to die from vascular accidents, including gangrene, cardiac 
failure or pneumonia. But such reasoning should not lead to care- 
less handling of the diabetes. The most important single factor 
in the integrity of the circulation is the power of the heart muscle. 
Muscle wealoiess in general, myocardial wealcness included, is a 
feature of marked diabetes. Adequate diabetic therapy restores 
musele power and endurance. The very presence of cardiac diffi- 
culty is, therefore, added reason for meticulous effort to obtain the 
best results in diabetic management. Individual results in restored 
capacity for work frequently corroborate this point of view. We 
have seen no reason to modify our plan of dietetic treatment for 
older patients because of the presence of arteriosclerosis. There is 
no evidence that high fat diets tend to produce sclerosis. 

Neurologic Complications. Examination of the case histories 
of these 500 patients was made to determine the frequency of such 
disturbances as pains in the extremities, reduced patellar reflexes 
and transitory visual disturbances. (Table 1.) Bi many of the 
records no specific mention is made of one or more of these matters, 
hence the incidence of the phenomena in question is probably some- 
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what higher than the data indicate. During the latter part of the 
eight-year period involved more specific questions and examinations 
were used, smce these complications had been found to be of sur- 
prising frequency. There is no sharp time limit for this change, 
hence all the records are included. ° 

It has been impossible thus far to make any differentiation from 
the histones between pains due to "neuritis” and those associated 
vuth vascular disease. The impression gained is that a neuritis is 
tar Jess common that paresthesia, hyperesthesia, cramp pain and 
aches of vague type. It is rare to find the sensory disturbance 
limited to any one or several distinct nerve supplies. Consequently 
all pains in extremities, without obvious causes such as arthritis, 
infection or trauma, are included in the group which numbers 35.8 
per cent of all cases. This figure would be somewhat larger if early 
histories were more adequate in disclosing minor pains, or those 
to which patients had become accustomed. Such pains were present 
in 49 per cent of the last 75 cases studied. It has been necessary 
to use analgesic drugs for the relief of such pains in only a few 
cases. We have tried the alternate warm and cold applications to 
the legs with some success, and with only a few inconsequential 
bullous lesions from the heat employed. But the use of the Buerger 
passive exercises for the legs'* has in most cases been of real sjTupto- 
matic help.^ The relief from pains frequently does not become 
evident until the exercises have been used for three or four weeks. 
The age incidence of these pains, as shown in Table 2, indicates 
the probability that they are related in part, at least,’to the vascular 
deficiency incident to sclerosis. Leg pains in the second and tliird 
decades are commonly of the cramp tj'pe and are promptly relieved 
when diabetic therapy is adequate. 


Table 2. — Cattses of Death of 76 Diabetics, 
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examination will reveal this disturbance of nervous function in a 
majority of diabetics, excluding only the very mild cases. The 
histories from which the above data are taken were in many cases 
inadequate to differentiate between normal and reduced intensity 
of reflex response. During the last four years the records show 
lively reflexes as 2+, reduced reflexes as 1+ and entire absence of 
the response with reenforcement as 0. Their entire absence is seen 
in a small group of cases, without evidence of luetic infection. In 
the last 75 dialietics examined reflexes were reduced or absent in 
57.3 per cent. Inspection of the individual records in the matter 
of pains and reduced reflexes shows that there is no marked correla- 
tion between these two matters. Either occurs frequently without 
the other. In a few cases in young patients we have observed acute 
loss of reflexes to be followed by a return within a few weeks after 
treatment became established. From the results of Woltman and 
Wilder^ we might expect the frequency of reflex disturbance to show 
an age incidence similar to that for pains. It is evident that the 
reduction of reflexes is far commoner in the first four decades than 
is pain. We assume that this means a disturbed plane of nutrition 
of the nervous tissue due to the diabetie process, in addition to which 
a sclerotic factor becomes common in older patients. 

Visual Errors. The data on optie symptoms include all cases 
which reported amblyopia, scotomata, diplopia or decreased visual 
acuity which became marked at approximately the time other 
evidence of diabetes appeared. As far as possible eataract cases 
are not in this group, except where there was evidence of improve- 
ment in visual acuity without surgical attention to the eyes. In 
this matter again some cases are necessarily included in which the 
symptoms are not due to diabetes, and many are omitted because 
of the failure to ask specific questions in the original history-taking 
by students or interns. Whereas there were only 38.4 per cent of 
such visual defects in the whole series of 500, the last 75 cases 
reported difficulty in 57.3 per cent. 

A surprising factor is the large number of cases with visual 
symptoms in patients of the first four decades. The records are 
inadequate to reveal the frequency with which good function was 
regained. It is now our expectation, based on the experience of 
the more recent years in this series of cases, that visual function 
will show a marked return toward the previous level of acuity. It 
is not uncommon to have patients find that they cannot read news- 
papers during the first week in the hospital, but that within two 
weeks vision is as good as usual. Refraction had been done in 
some cases, with satisfactory result until the diabetes was discovered 
and brought under control. Then vision rapidly altered to such 
an extent that lenses were a handicap, and no clinical refractive 
error existed. The more intimate details of this refractive change 
are now being studied. It is possible to say that the change is not 
only simply one of blood-sugar concentration or of ketosis, although 
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both thes6 may be factors. There is a gradual progressive return 
of visual acuity which often takes more than two weeks to be com- 
plete. It is our practice to avoid fitting lenses until the patient 
has been free from glycosuria for a four-Aveek period. We hope to 
make a further report on the significance of these eye changes under 
treatment. 

Fajmilt History. In 20.4 per cent of these 500 cases a history 
of one or more diabetic members of the family was obtained. This 
figure obviously underrates the occurrence of other familial cases, 
since often only a casual question Avas asked, and inquiry at a later 
date might have secured information not aA^ailable at the time of 
the first questioning. In 4 of the total series there was conjugal 
diabetes, that is, two couples A\'ere mildly diabetic (they Avere also 
obese). 

Ketosis Before Treatment. Regardless of whether ketosis in 
the diabetic is held to mean inadequate fat oxidation or incomplete 
conversion of fat to carbohydrate, the occurrence of acetone bodies 
indicates scAmre diabetes. This can be eA'aluated in a prognostic 
way. We use the nitroprussid test Avithout reinforcement by 
ammonium sulphate. Of our 500 cases there were 60.4 per cent 
who showed positive acetone tests at the time of admission. Fol- 
lowing the dietary scheme outlined above, it was found necessary 
to use insulin at the time of discharge from the hospital in 84.4 per 
cent of this group of ketotic patients. Of the remainder of the 
cases which showed no ketosis on admission, it was found that insulin 
must be given according to the same criteria in only 22.2 per cent. 
Stated in other terms, AA'hen a patient is first examined and found 
to be diabetic, ketosis means that the chances are more than 5 to 1 
that he will liaA^e to use insulin. If ketosis is not present the odds 
are almost 4 to 1 that insulin will not be needed. This early prog- 
nostic sign is of use in planning treatment, for if insulin is to be 
used it may as Avell be begun early to avoid delay. If it need not 
be used that knoAA’ledge is encouraging to tlie patient. The absence 
of ketosis may also be taken as evidence of relatively mild diabetes, 
and may, therefore, justify the postponement of a hospitalization 
for intensiAm treatment pending a trial of less marked dietary 
restrictions. Conversely the occurrence of ketosis should be taken 
as reason to insist on immediate and thorough efibrts to meet the 
situation. 

It is of some interest to examine the records of those nonketotic 
cases who nevertheless used insulin. There Avere 44 such cases. 
SLx of these were given insulin for the definite purpose of shortening 
the hospital stay. In an unknown number of others the same factor 
AA'as operative in part. Not infrequently improvement took place 
to such an extent that insulin Avas dispensed Avith. (This is occa- 
sionally true also of those cases with initial ketosis.) There were 
o thjToto.vic patients and 5 Avith infections of some magnitude 
included in the group of cases Avithout ketosis avIio were given 
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insulin. Two-thirds of the remaining cases were over fifty years 
of age, and the insulin dosage was usually under 25 units per day. 
Only 5 cases of this group of 44 were given more than 25 units of 
insulin per day. It is evident, therefore, that the absence of ketosis 
is almost complete assurance against the need for insulin, unless 
there is such a complication as thyrotoxicosis or sepsis. 

Summary. The study of the records of 500 diabetic patients seen 
in one institution in the eight years since insulin was made available 
shows that 60 per cent used insulin at discharge. Incidence of 
the disease and of 90 deaths is given by age decades. The causes 
of death include sepsis, cardiovascular renal disease and coma, in 
order of importance, as given. Gas gangrene occurred only three 
times. Pyogenic infection after gangrene and pneumonia are the 
commonest septic processes leading to death. Tuberculosis is 
infrequent. The significance of cardiovascular renal disease in the 
diabetic is discussed. 

Pains in the extremities were found in 36 per cent and reduced 
or absent patellar reflexes in 46 per cent of the cases. Transitory 
visual disturbances were noted in 38 per cent. 

The occurrence of ketosis at the time of admission or first examina- 
tion is shown to be a good evidence of the need of insulin. Absence 
of ketosis is an equally reliable indication that insulin will not be 
needed.- 
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In 1926, hlinot and Murphy^ published their epochal observations 
of the favorable influence of a diet rich in liver tissue in the pro- 
duction of a continued remission in cases of pernicious anemia. 
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More recently, Sturgis and Isaacs- and Sharp® have announced tliat 
whole chopped hog stomach, desiccated and defatted ivith petroleum 
benzine, contains an antianemic factor quite comparable to that 
contained in liver. 

The remarkable experiments of Castle and Locke^ indicate that 
an antianemic enzjTne-like substance is absent in the stomachs of 
persons with pernicious anemia. By feeding the incubated contents 
of a normal human stomach, recovered about 1 hour after the 
ingestion of raw beef muscle, to patients with pernicious anemia, 
jCastle and Locke produced a reticulocyte response, an increase in 
erytlrrocytes and general clinical improvement, comparable to that 
which follows liver treatment. Patients with pernicious anemia to 
whom only finely divided raw beef muscle was fed experienced no 
improvement. 

Conner® and Milkinson® found that the ingestion of either raw 
or dried stomach gives essentially the same results. Renshaw,® 
Rosenow,® Snapper and Dupreez,® Meulengracht and Hecht- 
Johansen,®® Hitzenberger,“ Geuting,*® Jagic and Klima,®® Godel,*'* 
Holb^ill,’® Decastello,^® Leschke,i® Faber®® and Winge®® have found 
that stomach therapy produces a prompt and lasting remission in 
cases of proved pernicious anemia. The therapeutic value of desic- 
cated hog stoiriach tissue in pernicious anemia appears to be due 
to its ability to replace the absent enzyme-like blood-matming 
substance in the stomach which normally acts as a constant stimu- 
lant to the blood-forming tissues. 

In September, 1929, Dr. Cyrus C. Sturgis, of the University of 
Michigan, asked the writers to carry out an independent study of 
the therapeutic effect of desiccated hog stomach in cases of per- 
nicious anemia, for the purpose of comparing results obtained at 
the Simpson Institute for Medical Research at Ann Arbor with 
those obtained in Dayton. During the past IS montlis we have 
treated 15 patients with desiccated hog stomach,* with results 
which appear in Table 1, p. 321. 

An inspection of this table will reveal the fact that desiccated 
hog stomach was effective in producing a satisfactory remission in 
every case. The most striking clinical and hematologic results 
were obtained in those cases in which the red blood cell count prior 
to treatment was below 2,000,000. Tim reticulocyte response was 
inversely proportionate to the initial red blood cell count; in the 
cases in* which the first red blood cell count was very low (3 ,000,000 
to 2,000,000) the reticulocyte response Avas greatest (23 to 41 per 
cent). In this respect the response to stomach therapy is similar 
to that observed following the ingestion of liver or liver extract. 

Of particular importance is the fdjservation that certain patients 


* The material used (VentricuUn. X. X. K.) in the tm.-ilment of the first 10 patients 
v-as supplied, without rost. by Dr. E. A. Sharp, of Parhe. Davis A Co., under whoso 
direction it had Ix-oii jireparcd. 
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with pernicious anemia who respond only to a moderate degree to 
liver therapy respond more favorably to stomach therapy. This 
was demonstrated in 2 of our cases (Nos. 14 and 15). Allertonj^o 
Stokes, Leschke,^’' Renshaw,^ Snapper and Dupreez® and Isaacs, 
Sturgis and Rennie^- have reported similar experiences in which 
the disease was but little influenced by liver or apparently potent 
liver extracts, but in which the substitution of dried stomach 
induced rapid subjective and hematologic improvement. Bertram^® 
gave stomach powder to 11 patients with pernicious anemia; 10 
responded favorably. In 1 case the stomach preparation was 
ineffective, whereas liver gave favorable results; Bertram assumes 
that this single failure might have been due to insufficient dosage. 
It is quite conceivable that occasional patients who do not respond 
to stomach therapy will respond to liver therapy. 


Table 1. — Reticulocyte and Erythrocyte Response op Patients With 
Pernicious Anemia to Desiccated Whole Hog Stomach. 



Before treatment. 

Maximum 


After treatment. 

Patient 

No. 

Red blood 
cells 

per c.mm. 

Hemoglobin, 
per cent ' 
(Dare). 

per cent 
rcticulo- 
cytCB. 

Days of 
treatment. 

Red blood 
cells, 

per c.mm. 

Hemoglobin, 
per eent 
(Dare). 

1 . . . 

940,000 

20 

36.4 

, 62 

3,810,000 

78 

2 . . . 

1,240,000 

30 

31.0 

58 

4,320,000 

82 

3 . . . 

1,260,000 

29 

27.0 

69 

4,040,000 

84 

4 . . . 

1,330,000 

33 

29.7 

60 

4,840,000 

88 

5 . . . 

1,460,000 

30 

24.6 

85 

5,100,000 

86 

6 . . . 

1,540,000 

41 

16.6 

124 

4,080,000 

76 

7 . . . 

1,690,000 

48 

41.0 

48 

4,050,000 

82 

8 . . . 

1,750,000 

■ 40 

23.0 

56 

4,800,000 

80 

9 . . . 

1,760,000 

40 

17.6 

53 

4,340,000 

80 

10 . . . 

1,850,000 

30 

11.0 

44 

3,740,000 

68 

11 . . . 

1,960,000 

40 

15.8 

72 

4,810,000 

79 

12 . . . 

2,080,000 

48 

15.9 

63 

3,240,000 

74 

13 . . . 

2,430,000* 

63 

9.1 

81 

3,920,000 

85 

14 . . . 

2,S40,OOOt 

58 

3.9 

84 

4,510,000 

86 

15 . . . 

2,940,000t 

57 

3.4 

98 

3,870,000 

80 


* Discontinued stomach therapy for 1 month, during which time erythrocyte count 
dropped approximately 1,000,000. 

t Count following 3 months of liver therapy, 
t Count following 7 months of liver therapy. 


Of the first 10 patients studied, 5 were given dilute hydrochloric 
acid in rather large amounts (1 dram in plain tea, to be sipped during 
each meal) in conjunction ivith the stomach therapy, while the 
other 5 patients were given no dilute hydrochloric acid. The 
addition of dilute hydrochloric acid was apparently without effect, 
and has not been employed since that time. All of the patients in 
this series showed a complete absence of free hydrochloric acid in 
the gastric content. Repeated gastric analyses during the course 
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of the dried stomach treatment showed no return of free hydrochloric 
acid. 

Transfusion was done in 1 case just prior to the institution of 
stomach therapy, without appreciable benefit. The clinical im- 
provement following the ingestion of desiccated stomach in this 
case was most striking. The advent of liver extract or desiccated 
stomach appears to have eliminated the need for transfusions in 
patients with pernicious anemia. In patients who are moribund, 
the introduction of desiccated stomach through a stomach tube 
appears to be more effective than transfusion. 

With two outstanding exceptions, we found 30 gm. of desiccated 
stomach to be the optimum amount to be given each day to persons 
with initial red blood cell counts below 2,000,000. For ]iractical 
purposes, Sturgis and Isaacs have adopted the dosage of 10 gm. of 
the dried powder for each million deficit in the red blood cell count 
(using 5,000,000 as the standard). 

The 2 exceptional cases were patients of advanced age (OS and 
74 years). In both instances the daily administration of 30 gm. 
of desiccated stomach for a period of 10 days was practically without 
influence upon the number of reticulocytes or red blood cells. By 
increasing the dosage to 40 gm. a day, a characteristic reticulocyte 
response and a jirogressive increase in tlie number of red blood 
cells resulted. 

We encountered no difficulty in administering the dried stomach 
powder. Tomato juice appears to be the most acceptablevehiclc, 
although any of the fruit juices iniiy be used. The powder is 
insoluble in any of these substances, consequently it is necessiiry 
to make a uniform suspen.sion of the powder in approximately a 
cupful of whatever liquid is employed. This is best done by 
.stirring the powder into the liquid with a large spoon in a bowl. 
It seems advantageous to give the entire amount at one time each 
day. None of our patients has complained of any objectionable 
taste, nor has there been any aversion to continued use of the 
stomach preparation. 

For practical purjmses, we have adopted a single dose of 10 gm. 
daily ns a maintenance flose after the red blood cell count has 
reached approximately 5,000,000. Certain jiatients .arc able to con- 
tinue in a remission with 40 to GO gin. ])cr week. I’o determine the 
final maintenance dosage, individual study is nece.ssary. It is 
important to impress ujion the patient at the outset of the (.-ourse 
of treatment the neec.^sity of continuing the treatment for the 
balance of his lifetime. 

Clinical Course During Treatment. The most striking feature ()f 
the treatment is the almost dramatic subjective improvement winch 
occurs within the first 4 or 5 days following the initial adininistration 
of adKiiiate nmnunts of the stomach powder. The anorexia, languor, 
mild fever, abnormal bowel movements ami gm-tric distress rapidly 
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disappear. The subictcric pigmentation of the skin and the marked 
pallor are gradually replaced by a more normal pink color, usually 
first observed in the skin over the pads of the distal segments of tlie 
fingers and toes, the skin of the palms and soles, the tip of the nose, 
chin and patches on each cheek. These skin changes usually occur 
before there is any significant increase in the red blood cefl count 
or in the amount of hemoglobin, which probably indicates an early 
vasomotor influence. 

If the neurologic manifestations of the disease are mild, consisting 
only of numbness and tingling of the hands and feet, these annoying 
symptoms will usually disappear, or be distinctly alleviated, within 
tlie course of a few clays or weeks. Difficulties in locomotion due. 
to loss of sensation in the joints arc usually overcome to some 
degree. If the combined degenerative changes of the spinal cord 
arc marked, to the extent of urinary and fecal incontinence, with 
the almost inevitable concomitant cystitis, little or no improvement 
of these more profound neurologic symptoms will occur. Five of 
onr patients who had experienced numbness and tingling of the 
hands and feet for periods varying from 6 weeks to 5 montlis 
obtained complete relief from this annoying symptom; 3 others 
have experienced marked improvement. The neurologic manifes- 
tations of the disease have not progressed in any of our patients 
since the institution of desiccated stomach therapy. These observa- 
tions lead us to conclude that it is imperative to maintain the 
erythrocyte count at the normal level in order to prevent further 
extension of preexisting posterolateral sclerosis of the spinal cord. 

The stimulating effect of the principle contained in desiccated 
stomach upon the hematopoietic system manifests itself about 3 to 
0 days after treatment is begun by the production of a progressive 
increase in the percentage of immature red blood cells (reticulocytes). 
This wave of reticuloc^’tosis usually reaches the crest from the 
seventh to the ninth day, after which the percentage of reticulocytes 
rapidly declines to the normal level. No significant rise in reticulo- 
cytes is to be antici]iated if the erythrocyte count exceeds 3,000,000. 
The increase in mature erythrocytes usually begins during the 
reticulocyte rise and maintains a more or less steady increase of 
-100,000 to oOO.OOO ]icr week. The determination of the percentage 
of reticulocytes each day during the first 10 or 12 days of treatment 
i.s f)f great value in tliat a satisfactory reticulocyte re.sponse indicates 
that effective blood regeneration is occurring.^ 

If a patient who is thought to have pernicious anemia fails to 
develop a .satisfactory reticuloeytosis or other evidence of tiie 
anticipated remission following stomach or liver therapy, it is 
jirobable that one or more of the following factors is resj)on:--il)le for 
tlie failure: (1) Incorrect diagnosis: (2) inadequate liosage; (3) 
active infection; (4) impotent preparation; or (o) supcrinij)o‘-<sl 
sccondurv anemia. 'I’lie blood picture of iiernieious anemia is occa- 
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sionally closely simulated by the anemia of syphilis, malaria, gastric 
or colonic carcinoma, hookworm or tapeworm infestations (par- 
ticularly the broad tapeworm, Dibothryocephahis laius), hjqiothy- 
roidism, aleukemic leukemia, splenic anemia, pregnancy and the 
puerperium, and the profound secondary anemia associated with 
prolonged chronic infection or dietary inadequacy. Sturgis and 
others have found that the presence of an acute or subacute infec- 
tious process may delay the reticulocyte response; as the infectious 
process subsides the red blood cell count usually progressively 
increases until the normal level is reached. Each new lot of the 
commercial preparation of desiccated stomach tissue (Ventriculin) 
is clinically tested and approved by the Simpson Memorial Institute, 
thus assuring a product of uniform potency. In the event of super- 
imposed secondary anemia, iron therapy (ferrous carbonate, U. S. P., 
2 gm. daily, or iron and ammonium citrate, U. S. P., 4 to 8 gm. 
daily) should be employed in addition to the stomach therapy. 

Summary and Conclusions. 1. Desiccated defatted whole hog 
stomach in adequate dosage is effective in producing a prompt and 
continued remission in cases of pernicious anemia. 

2. Occasional patients with pernicious anemia who do not 
respond completely to liver or its extract will obtain a more satis- 
factorj’’ response with stomach therapy. 

3. The administration of dilute hydrochloric acid is apparently 
unnecessary in conjunction with stomach therapy. The advent of 
liver and stomach therapy appears to have eliminated the necessity 
for repeated transfusions in the treatment of pernicious anemia. 

4. Certain patients of advanced age appear to require larger 
amounts of desiccated stomach for the production of an effective 
response than middle-aged patients. 

5. We have encountered no patients who possessed an aversion 
to the continued use of desiccated stomach. The necessity for con- 
tinuing adequate maintenance dosage tliroughout the remaining 

' lifetime of the patient should be emphasized. 

6. Mild neurologic symptoms disappeared or were distinctly 
alleviated in the 8 patients who experienced such symptoms prior 
to the institution of stomach therapy. 
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THE POSSIBLE CLINICAL INDICATIONS FOR FOLLICULAR HOR- 
MONE THERAPY BASED UPON ITS KNOWN BIOLOGIC 
EFFECT IN ANIMAL EXPERIMENTS. 
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ANI> 

Walter IIoaLV'EG, 

iJKuus', okhmaky. 


As !i rc.-<iilt of the international researches carried ont in the last 
10 yctir.s. it ha.s now been firmly estahlislicd that the female .^c.’<nai 
evele of warm-hloodcd animals is, eontroHed by the ititerricfion of 
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the hormones of the anterior pituitary and of the ovaries. In spite, 
however, of all the work which has been done, the exact nature of 
this mechanism in all its details is not yet clear. It is, however, 
definitely known that under the influence of the anterior pituitary 
the hormone is produced ei^en in the ovaries of infantile individuals 
and, as a result, the female genital organs become mature and the 
secondary sex characteristics, both physical and psychologic, develop. 
Loewe was right in describing it as the hormone which confers tlie 
stamp of femininity, and since it is produced in large quantities at 
the time of maturation of the Graafian follicles, it is also called 
the '^follicular hormone.” 

In view of the far-reaching effect of this hormone many investi- 
gators have thought it might be the only hormone produced bj" the 
female reproductive glands and therefore named it “the female 
sex hormone.” However, it has now been shown that the ovaries 
must produce a second hormone in order to ensure the complete 
sexual function of the female organism. This is produced in the 
corpus luteum. Its function is to stimulate production of the 
decidua and thus prepare the uterus, which has proliferated under 
influence of the follicular hormone, for the nidation of the fertilized 
ova and to assure their further development. 

I. Chemistry of Follicular Hormone. The follicular hormone was 
first obtained in the crystalline form by Doisj^ from the urine of 
pregnant women. Butenandt considers that chemically the hormone 
is a triple unsaturated oxj^ketone, probably of the stearin series, 
with the formula C18H22O2 (Fig. 1). 

It is interesting to note that Marrian has isolated from the urine 
of pregnant women a second form of this hormone, with the formula 
C18H24O3 and considers this to be a double unsaturated trivalent 
alcohol (Fig. 2). His product “Qilstrin,” therefore, contains 1 mole- 
cule of water more, which is joined to 1 of the 3 double bonds of 
the first form. According to both Butenandt and Marrian, the 
efficacy of CEstrin is about one-fifth that of the hormone C18H22O2. 
Whether OEstrin represents an excreted form of the hormone, for 
which there is considerable evidence, cannot be definitely stated 
at present; in any case Butenandt has succeeded in converting 
(Estrin into the more potent form by hydrolj'^sis, a fact which 
establishes the structural relationship of the two forms of hormone. 
Commercial preparations produced from the urine of pregnant 
women may contain both forms side by side. Doisy has suggested 
the name Theelin for the crystalline hormone with the formula 
C18H22O2. 

H. Action of the Follicular Hormone. The effect of the follicular 
hormone is manifested in several ways; In castrated animals with 
e.xtensive degeneration of the sexual organs and other physical and 
psychic changes, by the administration of the follicular hormone 
these changes may be prevented. Furtliermore, in infantile female 
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animals a premature development of the sexual organs (Fallopian 
^ tubes, uterus, vagina, mamma) may be produced by means of the 
hormone. 

In the following communication these effects will be described . 
separately. 

(fO Fjfect 071 the Vagina. The changes whicli the follicular hor- 
mone produces in the vaginte of rodents is already well known since 
it constitutes the basis of the Allen-Doisy test. ' The introduction 
of the vaginal smear test by these two American workers Jins 
opened up a new and fruitful era in tlie progress of se.vual lionnone 
research. 

The premature development of the infantile vagina into a se.vualiy 
mature organ, which results from the administration of the follicular 
hormone per os, is shown in the accompanying illustrations (Fig. 3). 
Figure 3 shows a section through the vagina of an untreated infantile 
monkey (Macacus rhesus). The vaginal walls are in apposition and 
have but few folds; they are cornered with a low pa\'ement epithelium 
composed of four to eight layers and showing no cornificatiou 
Fig. 4). Figure 4 represents a section through the vagina of an 
animal of the same age which had been treated for a raontli with a 
total amount of 2000 rat units of follicular hormone. Tiie lumen 
of the much-liNpertrophied vagina is filled with horny epithelial 
cells. Tlie epithelium itself is composed of many layers, the upper 
ones being most]y horny. The whole mucous membrane shows 
many fossic and folds. In the untreated animal the surface of the 
epithelium is parallel to the submucosa and only in a few places 
shows tlie formation of papilla?, wiicreas the submneosa of the 
treated animal is tlirust out in the form of papillary bodies. In the 
control animal the submucosa consists of dense and poorly-vascular- 
ized connective tissue. In the treated animal, on the contrary, the 
cells of the .submucosa are loosely packed and there are many blood- 
vessels. There are abundant smooth muscle fibers in its outer layer. 

(b) Effect oil the rtcrus. By the administration of tlie follicular 
hormone the uterus of an infantile castrated female can be brought 
to the same condition which it normally shows in tlie .sc.xually mature 
animal during the first nipture of the follicles. Tliis point will he 
discussed in greater detail in a later section in connection with the 
corpn.s lutemn hormone. It will suffice here to briefly describe the 
appearance of the utenis in the ahovc-menfioned c.xperimcnts on 
infantile monkoys (Figs, ii and G). In contradistinetioii to the 
control animal, the uterus of the monkey which received 2000 rat 
units of follicular hormone is much larger and markedly more 
lijlieremic. Wliereas in the submucosa of the untrcaterl animal 
there are only a few straight glandular tubules to he seen, nmnennis 
racemose tubules with high cylindrical epithelium can he oixservvil 
in the .siihmucosn of the treated animal. The endometrium of the 
untreated animal shows a single layer of low cylindrical cfiitheliiim, 
while the endometrium of the treated animal slioi\-s high oylindrical 


Fig. 1. — Crystalline follicular hormone CisHiiO"; 1 gm. = S million mouse units. 

Fig. 2. — Crystalline follicular hormone CisHwOs (QSstrin) ; 1 gm. = l.C million mouse units. 
Fig. 3. — Vagina of an infantile monkey. 

Fig.^ 4. — Vagina of an infantile monkey after 4 wcete’ peroral treatment with a total of 2000 
rat units follicular hormone. 






F( 0 . 5. — Utenis of nn inf.mtilf monVi'y. 

Fio, 0.— Ftcrus of on infnntilo monkey after •$ weeks' tKTomI treatment with a total of f.'fs.*<>r3 
units follieular hormone. 

Fio. 7.— Mamma of an infantile rastratej miinea pic. _ • t. / ij- Ur 

Fio, S.— Mamma of an infantile c.astratef! c'linea pic after peroral treatment with fo.lieii- • 

hormone. 





"fig. IX 

'd^nmk^ 





S ufim 

^{t.'Sffj 




FIG. XII 


FIG. XI 


Fig. 9. — Anterior pituitary of an infantile female rat. 

Fig. 10. — Anterior pituitary of an infantile female rat .3 weeks after castration. 

Fig. 11. — Anterior pituitary of an infantile female rat which was treated with follicular 
hormone after castration. 

Fig. 12. — Ovary of senile female rat removed before beginning follicular hormone treat- 
ment. 




Fn;. l.‘>. — Till' K'roml <iv:iry of tin* same animal f! months after Ix-pinnini; folliriiiar liornionc (rt-ninfiil. 
Fi'i, M.--Vtrrn“ of an infantili’ rahhit. 

Fic. li>. — I'liTiif of an infantili' rahhit after treatment tvith iiliysinlov'ir i!o“e.-i of follicular li'/rnin-'a-. 
Fiii. !<'•. — I'teru'i of an infantile rahhit after treatment with 1 rahhit tinit of rorinif liiteurn Jiornian.-, 
Fn.. IT.-- Fte^^l^ of an infantile female rahhit . treated fire't w ilh nhyeiotonie dose?, of follicular fioriioi.e 
nn>i then v.ith 1 rahhit unit of i-oriiu- Itiieiim hormone. 
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cells. The h;^Tperemic effect of hormone treatment is sho^vn by the 
considerable increase in number and size of tlie bloodvessels in the 
parametrium of the treated animal. Robertson, Maddux and Allen 
obtained, by parenteral administration of about one-fifth of the 
peroral dose to castrated female monkeys, in principle the same 
effects. 

(c) Effect on the Mammce. The follicular hormone can also pro- 
duce in the mammae of infantile castrates a condition corresponding 
to tliat found in the adult mature female during the resting stage. 

Figures 7 and 8 show sections through the mammae of an untreated 
infantile castrated guinea pig and of its sister which had received 
the follicular hormone per os subsequent to castration. In the 
untreated animal the mamma and nipple is small and undeveloped. 
In the loose subcutaneous connective tissue isolated undeveloped 
glands are found lined with low epithelium. The superficial epi- 
thelium is undeveloped. The nipples are ill-defined. In the treated 
animal the whole mammary gland is mueh enlarged. The sub- 
cutaneous fat contains fully-developed clusters of tubules, the acini 
of which are lined with high epithelium. The superficial epithelium 
is higher and shows full 5 ''-developed nipples. 

(d) Effect on the Anterior Pituitary. The formation of the ovarian 
hormone depends on the presence of the anterior pituitary hormone. 
The functional activity of the anterior pituitary is also modified to 
a certain extent by the hormones produced by the ovary. 

Following castration marked changes occur in the anterior pitui- 
tary both in infantile and adult females, which can be made to 
disappear by treatment with follicular hormone (Figs. 9, 10 and 11). 
Figures 9, 10 and 11 clearly demonstrate this fact. This change in 
the anterior pituitary after castration and the possibility of pre- 
venting or reversing it by means of the follicular hormone can be 
used to determine the amount of hormone produced by the infantile 
ovary. In castrated infantile female rats the daily administration 
of one-thirtieth of a rat unit suffices to prevent the appearance of 
“ castration cells” in the anterior pituitary, whereas a daily dose of 
one-fifteenth of a rat unit is enough to produce slight signs of rut. 
The amount of hormone produced by the infantile ovary must 
therefore lie within the above limits. Since the castration changes 
in the hypophysis correspond to a considerable increase in the 
production of the anterior pituitary hormone, and since the admin- 
istration of follicular hormone is capable of reversing both the 
histologic changes and the increased functional activity of the 
anterior pituitary, it follows that the follicular hormone produced 
by the ovary exerts directly or indirectly a regulating influence on 
the hormone production of tlie anterior pituitary, whereby a hor- 
monal equilibrium is maintained between the two glands. 

(c) General Effect. The generalized changes (habitus, mental 
attitude) which occur after castration show that the reproductive 
glands have an influence on the body as a whole in addition to their 
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effect on the sexnal organs. Possibly this effect is connected with 
the action on the whole endocrine system. Experimental proof of 
this generalized endocrine effect of the follicular hormone is well 
demonstrated in the work of Steinach, Kim and Hohlweg (Pfliigcr’s 
Arch., vol. 219, No. 2, p. .325). 

The duration of individual ‘Teat periods” in senile rats was con- 
trolled by daily vaginal smears and at the same time the body weight, 
percentage of hemoglobin and red cell count were ascertained. In 
these animals the heat cycle occurred at increasingly long intervals 
and finally ceased altogether. The body weight, hemoglobin per- 
centage and red cell count slowly fell. Treatment with follicular 
hormone was commenced only when no ‘‘estral cycle” had been 
observed for several months. One ovary and part of a uterine horn 
were removed at the beginning of treatment. After an interval of 
a few days the senile animals were then injected with a sufficient 
dose of follicular hormone to produce a regular alternation of “heat” 
and resting periods such as is found in normal sexually mature 
animals. Four weeks after tlie commencement of treatment, growth 
of hair on previously bald patclies, increase in weiglit and a higher 
red cell count and hemoglobin percentage were already flcfinitely 
noticeable. After 2 to 4 months’ treatment, when reactivation had 
made considerable progress (c. g., increase in weight from 203 to 
237 gm., increase of hemoglobin from 70 to 90 per cent and of red 
cells from (i.f) to 8.7 millions, within 3 months), the occurrence of 
autogenous “heat jjeriods” was first observed after suspension of 
treatment. The prolonged administration of follicular hormone 
mu.st evidently impart so strong a stimulus to the whole endocrine 
.system that, as a result, the maturation of follicles and the forma- 
tion of corj)ora lutea and the consefjuent production of follicular 
and corims luteiim hormones can take place in the ovary itself 
(Figs. 12 and 13). Figures 12 and 13 show the ovary of a senile 
rat before and after treatment with follicular hormone. The in- 
creased agility, higher metabolic rate and greater alertness of the 
treated animal are further indications of the general reactivation. 

Changes in the distriiuition of the blood in the body can also he 
classed as a part of the general effects of the follicular hormone. 
K. .lunkmann obtained tlic following results in a series of exiieri- 
ments on the action of the hormone on the gut. He found that it 
had no influence whatever r)n ])cristalsis in the isolated intestine. 
Also in rabbits treated with follicular hormone there is no difference 
in the behavior of the gut ns regards peristalsis nor in its reactions 
to various excitant and inhibitory pharrnaeoktgic reagent.^, in eoui- 
jiarison with the intestine.s of normal and castrated controls, (hi 
the other iiand. there was a very marked hyperemia of tiie_ whole 
intestine of the aninial treated with follicular hormone. It is con- 
ceivalde th.at thi> imi)roveineut in tiie ciretdation would favorably 
influence S})astic conditions wltieh are due to a ptior blood supply. 
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It will be seen, therefore, that apart from its direct effect on the 
sexual organs, the follicular hormone exercises a marked influence 
on the functional activity of the body as a whole, which influence 
is easily explainable by the close interdependence of the various 
units of the whole endocrine system. 

(/) Synergism toith the Corpus Luieum. According to our present 
knowledge the ovary produces the follicular hormone only until 
the time of sexual maturity, since it can be shown that complete 
development of the female genital system may be brought about 
by the artificial administration of the follicular hormone. Never- 
theless, in order that it may be able to receive the fertilized ovum 
and to make possible the further development of the latter, the 
uterus must undergo a further change which consists in the forma- 
tion of a decidua. This change is brought about hy the hormone 
produced by the corpus luteum. Fraenkel has proved that the 
corpus luteum is an endocrine gland, the function of which is to 
bring about the implantation and further development of the fer- 
tilized ovum. Corner and Allen were the first observers to confirm 
this statement in experiments with corpus luteum extracts. Working 
in conjunction with us on a purified corpus luteum extract, C. Clau- 
berg has closely investigated the combined action on the uterus of 
the follicular and corpus luteum hormones. As a result of our 
researches we found that unless the uterus has been brought to the 
normal condition of proliferation by means of physiologic doses 
of the follicular hormone, the corpus luteum cannot produce decidual 
changes in the uterine mucous membrane. 

The normal proliferative dose for the uterus of the adult castrated 
rabbit was experimentally calculated by Clauberg to be 105 mouse* 
units, which were administered in doses of 10, 15, 15, 20, 20 and 
25 mouse units, spread over 6 days. Smaller or larger doses produce 
an insufficient or a pathologic proliferation respectively and it is then 
impossible to produce the normal decidual changes with the sub- 
sequent administration of corpus luteum hormone (Figs. 14, 15, 16 
and 17). Figures 14, 15, 16 and 17 show the effect on the uterus 
of an infantile rabbit of separate and of combined treatment with 
follicular and luteal hormone respectively. 

According to our present knowledge, menstruation in man repre- 
sents the disintegration of the decidual mucous membrane of the 
uterus; we hope, therefore, that by means of combined treatment 
with physiologic doses of follicular and corpus luteum hormone, we 
shall be able to produce in a castrated woman the development of 
decidual changes in the uterine mucosa, which must finally result 
in the occurrence of menstruation. Clinical investigations directed 
to ascertaining the necessary physiologic dosage of the two hormones 
are at present in progress. 


* Five mouse units are equal to one rat unit. 
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III. Possible Methods of Administering the Follicular Hormone. 
The stability of the follieular hormone makes it possible to admin- 
ister it not only parenterally, but also per os, Tpcr rectum, per taginam 
and via the skin. Since apart from parenteral administration the 
most important method for tlierapeutic prirposes is tlie peroral route, 
we carried out an extensive series of animal experiments on this 
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point. The favorable results of peroral administration of follicular 
hormone are partly demonstrated in the foregoing illustrations. 
Particularly worthy of note, however, are the results of our experi- 
ments on the relation between the presence of certain concomitant 
substances and the effect of peroral administration (Tables 1 and 2). 
In Table 1 a comparison is made between the peroral effect of 
hormone products having a hormone content of 2.5 per cent, 12.5 per 
cent and 100 per cent respectively (in comparison with the crystal- 
line hormone). The crystalline product was hy far the least effective. 
In Table 2 the effectiveness of follicular hormone dragees with and 
without the addition of certain substances favorable to absorption, 
is shown. In the case of the dragees which were free from concom- 
itants, 8.5 units were required to produce estrus in 50 per cent of 
the experimental animals, whereas in the dragees which contained 
concomitants favorable to absorption, only 3.5 units were sufficient. 

It will be seen from the figures given in the tables that the pre- 
liminary experiments were carried out on a very large number of 
animals. Our subsequent experiments fully confirmed the results 
obtained. The necessary peroral dose of Progynon dragees showed 
a practically constant relationship to the subcutaneous dose of 4 to 1. 
These animal experiments would appear to justify the peroral 
administration of the hormone in human therapy. 

r\^. The Therapeutic Outlook. Animal experiments have clearly 
shown that the complete development of female characteristics in an 
individual is only to be expected when the follicular hormone is 
produced in adequate amounts. Follicular hormone therapy is, 
therefore, justifiable in all cases due to ovarian hypofunction. 

Climacteric changes form the chief indication for follicular hor- 
mone therapy, and it will also favorably influence conditions due to 
partial or complete artificial suppression of ovarian function. 

In this connection the relief of vasomotor disturbances, which 
form a frequent and distressing symptom, is most important. The 
symptom complex is not, however, confined to the cardiovascular 
system. Cutaneous manifestations such as pruritus and eczema, 
intestinal symptoms in the form of severe constipation, arthritic 
conditions which are refractory to antirheumatic treatment, are 
all met with and form a most favorable field for substitution therapy 
with the follicular hormone. Mental changes, especially the fre- 
quently-occurring psychic depression, are also benefited. Here the 
generalized tonic effect of the follicular hormone undoubtedly plays 
an important part since, in addition to readjusting local disturbances, 
it produces a condition of euphoria which is in full harmony with the 
somatic regeneration which successful hormone treatment produces 
in women. This general rejuvenation has also been observed in 
elderly women in whom the climacteric symptoms have already 
subsided. 

jMenstrual disorders which appear in the form of secondary amen- 
orrhea, oligomenorrhea, dysmenorrhea, etc., constitute a further 
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indication for this therapy. In agreement with tlie e.xjicrimcntal 
evidence of the effect of the follicnlar hormone on the wliole endo- 
crine sy.stcm, clinical experience shovrs that the hormone is often 
capable of re&tablishing a regular menstrual cycle. The many 
different forms which mcn.stnial disorders may assume make it 
impossible for us to discuss the clinical aspect in detail. 

^lany cases in which follicular hormone therapy has proved a 
failure can often be e.\7)lained on our knowledge of the mechanism 
of the physiologic action of the hormone which we have above 
described. For example, one cannot e.x])cct the follicular hormone 
alone to produce phenomena which are a function of its action 
combined with that of the corpus luteum hormone, which we have 
previously dc-^cribed. 

.‘\iso, in cases of primary amenorrhea due to complete absence 
of development of the sexual organs, the administration of follicular 
hormone will be ineffective since it will find no adequate point of 
attack in the body. 

It would also be fallacious to apply follicular hormone therapy 
in cases in which amenorrhea is the expression of a natural reaction 
to such conditions as advanced phthisis, cachexia, etc. Apart from 
these contraindications there is no danger attached to the employ- 
ment of follicular hormone therapy. 
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ABNORMALITIES IN THE WHITE BLOOD CELL RESPONSE. 

(LEDKEMOID, ATYPICAL LEUKEMIC AND LEUKOPENIC 
BLOOD PICTURES.) 

Hr Wii.i.iASi I’. Tiiomi>sox, M.!).. 

.A.»-!'T.VVT riilelCt^N, int'.l'IT.M., NT.W YOnK CiTT, 

(From t!,-' !),’{. irtne n: of .'dedirme, Colley,- n( Pbyfirhni nnd ColtiniI.:.Y 

l.’ni'’> rrity. nnd t!;'- Prr'Uyteri.nn Ho*jii(nl, Xen' ynrk City.,* 

nruiNi: the pa^t 't years tiieri* have been, on the ward-, of the 
iVc^!»yt(‘ri;',n Ho'[«tal. an unuMially varied groujinf jire'ontiic’ 
abtionuiil white blcfwl (3-1! jneturc.*;. In many iii-.tane<-.> the lyjs- 
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of blood picture observed has not fulfilled the requirements for 
diagnosis. Because of the interest aroused in attempting to classify 
.these changes and because of the difficulty in understanding the 
underlying situation, these cases have been collected. In this 
paper a selected number will be presented with the impressions that 
have developed. 

The leukocytes usually respond promptly to the introduction 
of certain foreign agents into the body, whether these agents be 
relatively simple chemical compounds, or the complicated products 
of infection. Some of these foreign agents usually produce a leuko- 
cytosis, others a leukopenia. Many of these responses have been 
sufficiently observed and recorded that they have now been incor- 
porated into our clinical conceptions as part of the expected and 
anticipated reaction in disease. Thus, a leukocytosis is expected in 
pneumonia, a leukopenia in typhoid fever, an eosinophilia in tri- 
chiniasis. These are considered as normal white blood cell responses 
to these infections. 

Other less common leukocytic responses have also been observed 
and their clinical significance accepted. Young polymorphonuclear 
leukocytes, occasional myelocytes, and even rare myeloblasts are 
seen from time to time during the course of a severe infection. The 
presence of these immature forms is usually thought of as repre- 
senting the output of an overacting, overstimulated bone marrow. 
The serious significance of leukopenia, occurring during the course 
of diseases usually associated with leukocytosis, is widely appre- 
ciated. We have recently come to view the syndrome known as 
glandular fever more as an unusual lymphocytic response to a 
transient throat infection than as a primary blood disease. 

Stimulation of Leukopoiesis. The following cases are presented 
as examples of unusual responses on the part of the white blood cell 
elements of the hematopoietic system to stimulation. The cases 
are presented in order, beginning with mild transient abnormalities 
in the blood picture, proceeding to cases satisfying the present 
requirements for the diagnosis of leukemia. 

Case Reports. — Case 1. T. K., Unit 72505. A young clerk, aged 19 
years, was admitted on July 8, 1928, for the repair of a right indirect, 
inguinal hernia. A blood count at this time showed a normal number of 
cells and normal differential. The hernia was repaired and the cord trans- 
planted. His postoperative course was quiet except for a slight, persistent, 
unexplained temperature, thought possibly to be associated with a mild 
cough._ He was discharged on July 29, 21 da 3 's after operation, in good 
condition, with normal temperature, with a small sinus in the wound. 

After 3 daj^s at home his temperature rose and he felt feverish and sick. 
He was readmitted on August 7 with a temperature of 104° F., pulse 120, 
defimtelj" enlarged spleen, and tenderness and induration of the cord and 
right testis. His white count was 5800 vath 70 per cent l 3 Tnphoc 3 ’tes, no 
abnormal cells being seen. Blood cultures were negative and although 
the diagnosis of t 3 'phoid fever was considered, it was felt that his high 
fever was best explained b 3 ' an acute orchitis. Five da 3 's later the white 
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count was 6600 ivith 72 per centllymphocytes. Tlie red count was normal 
throughout. Operation revealed an acute, suppurative, gangrenous testicle 
which was removed, with drainage of the infected area. The day after 
operation his temperature was 103.6° F., white blood cells were 10,900, 
72 per cent Ijunphocytes. No abnormal cells were seen. His temperature 
rapidly returned to normal, as did the white count and differential. Ten 
days after operation, the white count was 10,600; lymphocytes, 32 per cent; 
polymorphonuclears 60 per cent. Culture of the wound grew staphylo- 
coccus albus. 

This patient who was readmitted 1 month after operation with a 
high fever and strange white blood count presented a puzzling diag- 
nostic problem solved only by exploration of the operative wound. 
It is of interest that a man, who, only a few weeks before, had a 
normal white blood count, should have developed this response to 
gangrene of the testicle. 

Case 2. — Dr. I. H., Unit 70074. A member of the house staff, aged 26 
years, was admitted complaining of a mild gastrointestinal upset with a 
temperature of 101 ° F. On admission his only abnormal physical finding 
was a distinctly tender, easily palpable spleen. White blood cellsy 9900; 
75 per cent polymorphonuclears; 18 per cent lymphocytes; 3 per cent mono- 
cjdes; 4 per cent myelocjdes; and 1 per cent mj'eloblasts. The evening of 
admission he became chilly; his temperature rose to 102.4° F., and he com- 
plained of slight soreness of the throat and moderate drowsiness. His 
throat appeared normal but his gums were slightly red and boggy. _ There 
was no superficial glandular enlargement, but the spleen was still verj'' 
tender. A white count taken at that time showed 7900 white cells, 74 per 
cent pol3Tnorphonuclears, 15 per cent myelocytes, 1 per cent myeloblasts. 
The following day he felt distinct^'' better. The temperature had fallen to 
100° F. '\^^te cells were 9200, 79 per cent poljTnorphonuclears, 10 per 
cent mj’^elocjdes. Three days after admission liis temperature was normal, 
he felt and looked w’eU, tenderness of his spleen had largelj’’ disappeared, 
and his wliite cells had fallen to 4200 with 64 per cent poljTnorphonuclears 
and only 2.5 per cent m3’'elocytes. 

He was discharged on the day following and was without sjnnptoras for 
6 months when he developed a sore throat with generalized aches and pains, 
suggesting influenza. His white count at that time was 8500 with 10 per 
cent m3mloc3’’tes. The tip of liis spleen w'as palpable and slightly tender. 
The s3Tnptoms and abnormal ph3^sical signs rapidb'" disappeared. One 
week later the wliite blood cells numbered 10,000; polymorphonuclears, 
63 per cent. No m3'eloc3Tes were seen. He has now been well for over a 3'ear. 

Case 3. — E. C., Unit 70610. A negro housewife, aged 48 years, was 
admitted with a 6-da3'’ histor3' of fever, cough, and pain in the chest. On 
admission there was a temperature of 102.4° F. and ph3’'sical signs of pharyn- 
gitis and bronchitis. There was also a small aneur3’^sm of the innonunate 
arter3', thought to be associated with the 4 .+ Wassermann, On admission 
she had a red count of 4,000,000; a wliite count of 36,000 with 85 per cent 
pobunorphonuclears and 12 per cent m3'eloc3'^tes and m3’’eloblasts. Three 
da3’s later her simiptoms had subsided, her temperature was normal, and 
her pln’sical signs had disappeared. Her wliite count had fallen to 10,500; 
pol3'morphonuclears, 87 per cent; immature cells, 2 per cent. She was dis- 
charged a week later without s3Tnptoms, with a wliite count of 6800; pdly- 
morphonuclears, 78 per cent; l3miphoc3dcs, 20 per cent; monocytes, 2 per 

cent. . , . , ^ . 

While under antiluetic treatment m the out-patient department, during 
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the 2 years since discharge, she has been examined at 6-month intervals 
and found normal. 

Case 4.— G. M., Unit 74476. An .American salesman, aged 23 years, 
entered the hospital with a 3-day complaint of scattered aches and pains, 
mild chilly sensations, and fever. The admission diagnosis was grippe. 
Examination revealed a well-developed and well-nourished young man look- 
ing acutelj’- iU, His throat was slightly injected and the cervical lymph nodes 
were moderatel}’’ enlarged. The temperature curve and the white blood 
count are shown in the accompanying chart. (Chart I.) During the second 
week of his stay in the hospital, there was considerable further increase in 

Chart I. 
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LN, appear.ince of enlarged lympli nodes. Thr., appearance of pharyngitis. 


the size of the cervical Ijmiph nodes, together with moderate enlargement 
of the axillai’}'- and inguinal nodes and spleen. At this time several wliitish 
spots were observed on the posterior pharjmgeal wall. These disappeared 
promptly after the return of temperature to normal. Two blood emtures 
taken during the febrile stage were negative. 

He was seen in the medical follow-up 4 months after discharge from the 
wards, at which time he was without sjunptoms or abnormal ph 3 'sical signs. 

This case probably represents a sliglit variation from tlie group 
of cases of glandular fever. The preliminary leukopenia, although 
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described in glandidar fever, is not the usual white blood cell response 
in that condition. 

Tj^iical cases of glandular fever, conforming in all respects to the 
published descriptions, might be included at this point as further 
examples of queer leukocjdic reactions to tliroat infection. Several 
examples of this syndrome have been seen, but, as this clinical 
picture is now so well established, it is felt that analysis of these 
cases would be unnecessary here. 

The preceding cases represent relatively mild, transiently abnor- 
mal hematopoietic responses with prompt return of the blood 
picture to normal and recovery of the patient. The following cases 
show a more severe and progressively abnormal response of the 
hematopoietic system with ultimate death of the patient. 

Case n.— il. H., Unit 54731. A school girl, aged 13 years, was admitted 
with an 11-day history of ulcerative stomatitis. Her past history was 
irrelevant except for the fact that she had been losing weight for a year. 
On admission she was acutely ill and showed ulcers of the buccal mucous 
membrane. Her red count was 2,000,000; hemoglobin, 45 per cent. Plate- 
lets numbered 11,000. White blood cells w'ere 2400; 20 per cent polymor- 
phonucleans, 17 per cent lymphocytes. Sixty-three per cent of the cells 
were immature forms thought to be myelocytes and myeloblasts. O.xidase 
stain showed that many of these abnormal cells contained granules. She 
became rapidly worse. Her gums became spongj' and boggy. There were 
freiiuent nose bleeds. The lymph nodes and spleen, which at first were not 
enlarged, increased rapidly in size, became tender, and she died 10 days 
after admi.s.sion with what was thought clinically to be an acute myeloblastic 
leukemia. Blood cultures were negative. Hemolytic and nonhemolytic 
streptococci were isolated from the ulcers in the mouth. 

At autopsy an exten.sivc, acute, caseating tuberculosis involving chiefly 
the lymph nodes and spleen was found, with terminal dLssemination. The 
bone marrow wa.s hyperplastic. There w’as no evidence of any kind of the 
changfc.s found in acute leukemia. The final anatomic diagnosis was recorded 
as tuberculosis of the lymph nodes, spleen, liver, kidney. Fallopian tubes, 
and lung: gangrenous stomatitis and gingivitis; petechial hemorrhages of 
skin, pericardium and pleura; hyperplastic bone marrow. Morphologically 
ty})ical tubercle bacilli were demonstrated in the microscopic sections. 

Ca-se ().— W. H., Unit 74S53. A policeman, aged 57 years, wn.s admitted 
com()]aining of progres,sive weakne.ss, loss of 25 pound.s in weight, an unpro- 
ductive cough without fever, over a period of I month. He had also noticed 
progressive cidargemcnt of his left upper abdomen. Physical e.xarnination 
sliuwed a chronically ill man with obvious loss of weight, an enlarged liver 
extending (i cm. below the co.stal margin, and a very large, hard spleen 
extending to the iliac cre-st. His red count was 3,400,000 with 05 per cent 
hemoglobin. White cells numbered 70,000, polymorphonuclears, 01 per 
cent; uionoeytes, S per cent; lymphocytes, 13 per cent; basophils, 8 per 
cent; with ha.s.nphilic myelocyte.s, 3 per cent. There were 0 per cent eosino- 
phils with 1 {K;r cent eosinophilic myelocyte.s. There was moderate Jitiiso- 
eyto.'ls and poikilocytosis and marked polychromato{)hilia. Ho was 
admitte.d as a case of chronic myelogenous leukemia. Bleeding and chAting 
times were normal. There wms no fever during the 3 weeks’ stay in the 
ho.-'pilai. He was then discharged to he followed in the out-patient depurt- 
!ueut, receiving radiotherapy. 

He was. readmitted o montlis later complaining of weakne.s.s and a dry 
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cough of 2 weeks’ duration. His temperature was 102° F. There was a 
slight dullness and diminished breath sounds over the left lower lobe poste- 
riorly. Roentgen ray of the chest showed diffuse peribronchial infiltration 
radiating outward from both hila. His red count was 4,000,000. His 
white count had fallen gradually during the preceding months and was 
now 5500, 86 per cent polymorphonuclears, 8 per cent myelocytes, 6 per 
cent lymphocytes. There was an apparent increase in the number of plate- 
lets. It was felt that he had a lobular pneumonia and that the altered white 
count resulted from radiotherapy. His spleen was considerably smaller 
than on his previous admission, reaching but 7| cm. below the costal margin. 
During the 3|-week stay in the hospital, he ran an irregular fever, reaching 
104° nearly every day. Indefinite signs persisted in his chest. He lost 
ground rather rapidly and died. In spite of 2 transfusions, his white count 
just before death was 2160 with 76 per cent polymorphonuclears, 17 per 
cent myelocytes, 3 per cent myeloblasts. His final red count was 4,520,000. 
Platelets were still reported as increased. Blood cultures throughout his 
terminal illness were negative. His sputum grew out hemolytic strepto- 
coccus and was negative for tubercle bacilli on 2 separate examinations. 
At the time of death it was believed that he had a typical, chronic myelo- 
cytic leukemia with a terminal pulmonary infection, the nature of which 
was not determined, but which was thought, from the physical signs and 
Roentgen rays, to be a lobular pneumonia. 

Autopsy revealed an extensive tuberculosis, involving chiefly the spleen 
and lymph glands, with an acute generalized miliary process and a tuber- 
culous pneumonia. The process in the spleen appeared to be the oldest 
tuberculous lesion. Numerous tubercle bacilli were found in the micro- 
scopic sections. Nowhere could any lesion be found to indicate myeloid 
leukemia. 

Case 7.— H. S., Unit 70905. A chauffeur, aged 58 years, was first 
admitted in February, 1928, with a month’s history of fever and pain in 
the chest. He had a mild secondary anemia. The white count on several 
examinations was within normal limits. No abnormal cells were seen. 
There were physical signs of a right pleurisy with effusion. Aspiration of 
the chest resulted in the unexpected presence of thick, foul pus from which 
an anaerobic streptococcus was isolated. Thoracotomy was performed and 
the cavity drained. He was discharged 3 months after operation, in satis- 
factory condition, and he returned to work. 

He was readmitted in July, 1929, with a month’s history of weakness 
and fever. Examination revealed at this time a sallow, anemic man without 
other abnormal physical findings. The red count was 3,000,000; hemoglobin, 
65 per cent. White blood cells, 1900; polymorphonuclears, 20 per cent; 
lymphocytes, 72 per cent, and monocytes, 8 per cent. No abnormal or 
young forms were seen. The symptoms persisted and were accompanied 
by a moderate swinging fever, rarely rising above 101 ° F. The white blood 
count remained about as on admission, as did the red count, both being 
transiently elevated after transfusion. Two weeks after admission several 
slightly enlarged lymph nodes were observed, one of which was removed, 
sectioned and diagnosed as chronic lymphadenitis. Roentgen raj's of the 
chest showed a moderate increase in the hilum Ijmph nodes and- this, 
together with the weakness and the anemia, suggested the possibility of 
Hodgkin’s disease. He was discharged on September 15, still undiagnosed 
and unimproved. 

He returned on October 8, distinctl}’' worse, but still without definite 
phj’-sical signs, except for the presence of a small amount of fluid in the left 
chest. Red count was 2,700,000, 55 per cent hemoglobin. His white blood 
‘ cells had altered surprisingly and now numbered 13,000, 9 per cent pol}’- 
morphonuclears, 48 per cent Ijmphocytes, and 43 per cent myeloblasts. 
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He ivas tliouglit to belong to the group of leukosarcomata because of the 
leukemic t 5 'pe of blood picture and the presence by Eoentgen ray of a rap- 
idh' increasing mediastinal tumor. He failed rapidly and died on the 23d 
of October. 

At autopsy he ■svas found to have the tj-pical microscojhc lesions of acute 
myeloblastic leukemia. In addition, it was found that the enlarged hilum 
Ij-mph nodes were the site of extensive caseous tuberculosis udth a terminal 
tuberculous pneumonia and generalized miliarj* dissemination. It was 
felt that the case probabh’’ represented one of chronic progressive tubercu- 
losis of the hilum Ijunph nodes, spleen and other lymph nodes, udth terminal 
spread, in which an acute myeloid leukemia had developed. 

Case 8. — V. B., Unit 227639. A Canadian bank clerk, aged 23 years, 
came in on November 6, 1929, with a 9-day history of mild cold and a S-day 
history of high fever and a sore mouth and throat. There had been no 
chill or chest pains and no cough. His past history was irrelevant. He pre- 
sented the appearance of a prostrated, dyspneic, desperately ill young white 
man. His temperature was 105° F.; pulse, 112; respirations, 34. His gums, 
tongue, buccal and pharyngeal mucous membranes were the site of a 
severe necrotizing infection. There were signs of lobular pneumonia in 
both lungs. Examination was othcrmse negative. There were no petechim. 
Repeated blood cultures and blood Wassermann were negative. He had a 
nonnal red blood count and hemoglobin throughout. His white count was 
26,000 on admission and slowly fell to 11,000 4 days later when he died. 

In all the smears there were many young poljTnorphonuclears and rare 
myelocytes. There were, in addition, between 15 and 25 jier cent of large, 
definitely abnormal white cells. Some of these were thought to be embryonic 
monocides, but most of them could not be classified. 

Autopsy revealed a necrotizing infection invoking the entire respiratory 
apparatus with early gangrene of both lungs. The bone marrow was hyper- 
plastic and contained many young white blood cells, as did the spleen. 
It was felt by the pathologists that the case could not be definitely grouped 
as an acute leukemia, but that that condition was closely approximated. 
Cultures were unsatisfactory and Gram stains of the microscopic sections rc- 
I'caled man}' organisms, none of which could be identified as predominating. 

Clinically this jjatient presented a rapidly spreading, necr 9 tizing 
infection of the mouth, throat, and lungs. Tlie presence of the 
large number of abnormal white cells, together with inyelocjTes and 
young polymorphonuclears suggested antemortem the possibility 
of a coincident acute leukemia. Postmortem, the hyperplastic bone 
marrow and the presence of many immature white blood cells in 
the spleen also suggc.sted leukemia. 

This case was classified by the attending physician and by the 
pathologic staff as a leukemoid t}'])e of reaction to a severe infection 
and not as an acute leukemia. Both groups, however, felt that 
the blood dyscra.sia as well as some of the microsco])ic lesions 
strongly suggested the presence of tnie leukemia and tliat these 
])athologic cluingcs very nearly satisfied the existing requirements 
for making that diagnosis, * 

C.\sK 9.--.I. G., I'nit 69H30, An .\mcriciin .stonngraidicr, .aged 20 yc.ar3, 
who came in complaining of trouble witli the teeth, bleeding and Korencss 
of gums, inerc-a.^ing weakness and pallor of 0 months' duration. On admis- 
sifin site had a .‘-liglit fever .and wa.c definitely pale. There were Rrnnll sttper- 
iieial ulcers in tiio mouth; the gums were siKingy and red. There were no 
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petecliifB but there was a small purpuric eruption over tlie leg. The tip of 
the spleen was just palpable. There was a slight enlargement of the cervical 
and axillary lymph nodes. On admission the red blood cells were 3,600,000, 
75 per cent hemoglobin, ^^rite blood cells were 14,200, 85 per cent myelo- 
blasts. Vigorous treatment of the lesions in her mouth and gums was. 
immediately instituted. Tliree days after admission the white blood cells 
were 10,000, 60 per cent myeloblasts. The lesions in the mouth and gums 
showed improvement. A week after admission her white count had fallen 
to 6000 with 46 per cent myeloblasts. A week later further improvement 
was noted in the condition of her gums and mouth. At this time her white 
count was 3000, 75 per cent polymorphonuclears, 10 per cent lymphocytes, 
and only 1 per cent m3''eloblasts. Petechise which had appeared a week 
previously, disappeared temporarily at this time. Then quite suddenly 
the mouth lesions became very much worse. A severe ulceration of the 
gums set in. Her temperature rose rapidly and she died 4 weeks after 
admission. Her final blood count showed 20,000 white cells with 75 per 
cent myeloblasts and only 5 per cent polymorphonuclears. Blood cultures 
on 2 occasions were negative. Attempts to isolate the organisms from her 
gums were unsuccessful. No Vincent’s organisms were found. The final 
clinical diagnosis was acute leukemia. Autopsy was refused. 

The possible relationship between aeute infeetious mouth lesions 
and leukemia has often been suggested, and it is of interest here 
that the patient showed distinct, though transient, improvement in 
her general condition as well as a definite return of the blood picture 
toward normal during the time that her mouth lesions appeared 
to be responding to vigorous local therapy. 

Case 10.— M, L,, Unit 79151. An American cashier, aged 58 years, 
was admitted with a 4-day history of abdominal pain, obstipation and fre- 
quent vomiting. On admission he was in exlremis. His spleen was palpable 
4 cm. below the costal margin. Physical examination was otherwise nega- 
tive. Red blood cells numbered 4,000,000 with 75 per cent hemoglobin. 
Platelets were normal. White blood cells were 2700 with 75 per cent poly- 
morphonuclears, 15 per cent lymphocytes, and 10 per cent monocytes. 
Blood culture was negative. He died shortly after admission with a clinical 
diagnosis of acute intestinal obstruction. At autopsy a very unusual 
streptococcus infection of the duodenum was found, causing obstruction 
at tliis point. Microscopically the liver showed marked periportal accumu- 
lation of lymphocytes, a picture identical with that seen in Ijmphatic 
leukemia. No other evidence of leukemia, however, was seen. 

A case of rapidly fatal streptococcus duodenitis showing a depres- 
sion in the total number of white blood cells without the presence 
of abnormal forms in the blood. The point of interest is that one 
of the standard anatomic requirements for the diagnosis of lymphatic 
leukemia was present. 

Case 11. — J. D., Unit 63220. A young American bo}'' who was followed 
in the Presbjderian Hospital from the age of 2, when he was found to have 
chronic bronchitis, rickets, and hj’pertroph}’" of the tonsils. His tonsils 
were removed and for several years he was without sjmiptoms, except for a 
mild persistent cough. 

At the age of S he came in vith a short historj^ of abdominal pain and 
vomiting. There was considerable tenderness in the right lower quadrant 
and it was felt by the surgeons that he had a 13^)1031 acute appendicitis. 
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The red blood cells at that time were normal but the white blood cells num- 
bered 39,000, of which 42 per cent were polymorphonuclear, 14 per cent 
lymphocytes, 34 per cent monocj'tes, and 10 per cent myelocytes. This 
blood count was repeated with the same results. In view of the strange 
count, operation was withheld and the s3onptoms and signs of appendicitis 
slowly disappeared. 

During tlie ne.xt 2 years he was never entirely well, did not gain weight 
as he should, and had persistent cough. He was closely followed during 
thi.s period, his white blood cells ranging between 25,000 and 60,000, with 
a high percentage of monocytes and a small number of abnormal young 
cells on each examination. 

He was admitted to the hospital several times for investigation. No 
definite diagnosis was ever made. It was felt by some that he liacl a chronic 
leukemia in view of the slow increase in the size of the spleen and lymph 
nodes, while others felt that the unusual blood picture was a reaction to a 
chronic infection, probably in the lungs, although no definite evidence of 
pulmonary infection could be found. He was given radiotherapy with 
slight decrease in the total number of white cells and marked decrease in 
the number of platelets, resulting in several moderately severe hemorrhages. 

On his sixth admission to the wards at the age of 10, there was fever, 
nausea and vomiting of several days’ duration. At this time there were 
no markedly abnormal physical signs and the red cells numbered 5,800,000, 
white blood cells 54,000. Dr. Florence Sabin e.xamined the blood .smear 
and reported a large number of monocytes whicli suggested to her a reac- 
tion to a chronic infection rather than a true leukemia. One of the cervical 
lymph nodes was removed and was found to contain scattered areas of tuber- 
culosis. For several months it was felt that the blood picture was probably 
a result of the chronic low-grade tuberculosis of the lymph nodes. 

During the final year of his life he became sicker and developed many 
scattered skin infections. The white count during the last 6 months of his 
life altered considerably with a progressive rise in the total number, reaching 
324,000 shortly before his death, 57 per cent polymorphonuclears, 25 per 
cent h’lnphocytes, S per cent myelocytes, 10 per cent Jiionocytes. Tlic 
terminal event was the development of an empyema from which a non- 
hemolytic streptococcus was isolated. At the time of death no .satisfactory 
e.xplanation of the patient’s illness during the 3 years that he had been 
under constant observation was forthcoming. It was felt that, with the 
terminal very high white count and the progressive anemia, he almost 
surely had a chronic leukemia. 

At autop.sy an old, foul-smelling abscess was found in the right lower 
fpiadrant in the center of which were the renmants of a ruptured appendix. 
In addition, there were the clianges, both gross and microscopic, usually 
associated with chronic myeloid leukemia. There was no evidence of 
tuberculosis. 

The final anatomic diagnosis wa.s chronic appendicitis with perforation, 
chronic retrocecal abscess, and chronic myeloid leukemia. 

A ca.se of acute appendicitis 3 year.s before death with rupture 
and the formation t)f an absce.ss. During these 3 yeans tiie patient 
liad a ehronie .snjjpurative focus about the a])pendix, and there was 
a i)rogressive alteration in the blood picture thought to be, at first, 
a reaction to ciironic infection, but simulating before deatli chronic 
leukemia. 

Auiop-nj revealed for the first time this clmonie focus, ft also 
revealed the ciuuiges on which the diagnosis of ehronie myeloid 
leukemia is anatomically ba.sed. 
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Case 12.— H. P., Unit 66079. A 3 ^oung American school girl, aged 14 
years, was suddenly taken with acute abdominal symptoms which proved 
to be due to a gangrenous appendix. At the time of operation, the blood 
showed the usual moderate leukocj^osis with the relative increase in poly- 
morphonuclear leukocjdes. Although, immediate recovery appeared to be 
satisfactory, the wound remained opened and infected. After 5 weelcs the 
patient was readmitted, complaining of increasing wealoiess and pallor. 
Examination of the blood at this time showed a moderate secondarj’- anemia 
with a decrease in the number of platelets. The white count was 15,000 
with 88 per cent of large immature cells. There was a high temperature 
and a blood culture, as well as the wound culture, showed hemolytic strep- 
tococcus. Her temperature rose to 106° F. on the sixth day and she died. 
Just before death the white blood count in the peripheral blood had dropped 
to 2400 with manj'^ immature forms persisting. The clinical diagnosis of 
acute leukemia, associated with hemol 3 '’tic streptococcus septicemia, was 
borne out bj’’ the patholog 3 L The most t 3 '^pical leukemic infiltrations were 
found in the intraabdominal lymph nodes and in the liver. There had 
occurred in the tissue about the abdominal wound and in the cecal mucosa 
an unrestrained growth of streptoccoccus which complete^'’ suppressed 
a local inflammator 3 '- reaction. So far as could be told from the sections, 
there was no involvement of the regional veins, so that the infection of the 
blood stream must have occurred through the thoracic duct. It is of great 
interest that the leukemic lymph glands most evidently involved were 
those situated along the route of absorption from the abdominal wound. 

These last two cases are being presented in detail Dr. K. R. 
McAlpin and Dr. B. C. Smith. 

Discussion. Until the nature of the leukemias and the leukemia- 
like states is more thoroughly understood, or until such time as 
experimental methods are devised for the accurate study of these 
conditions, as the3’’ exist in humans, our only method of approach 
is by the observation and anal3’^sis of clinical material. As prev- 
iousl}^ stated, the cases presented here have been selected from a 
fairl3’' large group and are presented largel}’’ for their clinical interest. 
Aii}^ conclusion that ma}'' be drawn from observation of material 
of this sort is at best indefinite, as it is based entirel3'' on impressions. 
Exact statements cannot be made. Even the additional information 
derived in man}'- of these cases from the study of the pathologic 
material is of onl}' limited assistance. From the point of view of the 
pathologist, the diagnosis of leukemia rests largel}" on his definition 
of the term and is not based on an}’- clear understanding of the 
nature of the disease. Certain stated requirements must be met to 
make the diagnosis possible. If these previously stated require- 
ments are met, the diagnosis is accepted. If any of these stated 
requirements do not exist, another diagnosis must be substituted. 

In all of the above cases, infection existed. Coincident with this 
infection there was a deviation in the white blood cell picture from 
the normal. In the earlier cases this deviation was relatively mild 
and transient and can be classified as the leukemoid type of reaction. 
In others, the infection was considerably more severe and the devia- 
tion of the blood picture from normal considerably more striking. 
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In this particular group, the diagnosis of leukemia could not be 
definitely made either clinically or anatomically, although that 
condition was often very closely approximated. A few of the cases 
satisfied both the clinical and the anatomic requirements for making 
the diagnosis of leukemia and are classified as such. In each case, 
there seemed to be a relationship between the infection and the 
blood -picture. 

The observation of leukemia and leukemoid blood pictures in 
close relationship to infection is not new. Several observers have 
attempted to establish infection as the etiologic agent in acute 
leukemia. The presence of leukemoid blood pictures in association 
with progressive tuberculosis has been observed and the existence of 
true leukemia and progressive tuberculosis has been recorded and 
is not, apparentlj’-, an uncommon combination. 

The 3 cases of tuberculosis presented here possessed unusual 
interest in that the relationship between this infection and the 
abnormal blood picture seemed to be intimate. Case 5 presented 
the typical clinical picture of acute myeloblastic leukemia and no 
other clinical diagnosis was considered. If autopsy had not been 
performed, this case would undoubtedly have been accepted and 
recorded as a typical example of this blood disease. Autopsy, how- 
ever, and study of the microscopic sections of the organs did not 
uphold the diagnosis of leukemia. Instead, an extensive caseating 
tuberculosis of the Ijnnph nodes and spleen was discovered. This 
appeared to be a relatively acute process. It is impossible to do more 
than suggest that the clinical picture of leukemia may have been 
dependent upon the presence of this extensive tuberculous infection. 
Case 0, with its markedly enlarged spleen and very high white 
count, was accepted clinically as an example of chronic leukemia. 
The presence of abnonnal white blood cells in the smear supported 
this clinical diagnosis, as did the general course of the disease. The 
presence of the tuberculosis found at ,autopsy was not suspected 
before death and again it is felt that perhaps the unusual blood 
])icturc presented by this indiAudual may liave been dependent 
upon this progressii'c infection. Case 7 presented, during life, 
many features in common with Case 5. Both died with what was 
clinically acute myeloblastic leukemia. In the former instence, the 
diagnosis of leukemia was not upheld by autopsy. In the latter 
instance, the specified requirements for making that diagnosis 
were present and that diagnosis was made. Whether or not any 
fundamental difference existed between these 2 cases cannot be 
stated. Tlie similarity between them during life was so striking 
and, as the pathologic difference between the two was dependent 
solely upon the presence of cellular infiltrations in the latter instance, 
many who ohsen-ed these cases felt that they might be variations in 
degree of abnormal hematopoietic system response to infection and 
not two different biologic j)rocesse.?. 
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Considerable speculation followed examination of the micro- 
scopic sections in Case 8. The diagnosis of leukemia could not be 
made, although it was obvious that there had been a profound 
* alteration in the hematopoietic system. The possibility arises that 
had the infection been slightly less acute and had he lived a few days 
longer, the microscopic lesions of acute leukemia might have had a 
chance to develop. 

The last 2 cases present a very close relationship between the 
existing infection and the abnormal blood picture. In both of these 
cases the diagnosis of leukemia was made before death and con- 
firmed at autopsy. It seems fairly clear that the infection in these 
2 instances antedated the leukemic changes in the blood. It is 
possible, therefore, that the blood picture and the cellular infiltra- 
tion into the various tissues, both quite typical of leukemia, repre- 
sent a very unusual response on the part of the hematopoietic system 
to massive infection. Although it is, of course, possible that there 
was a simultaneous occurrence of these two conditions, the clinical 
course and autopsy findings strongly suggest that the white blood 
cell changes were dependent upon the infection. In both these 
instances, the requirements of the diagnosis of leukemia are satisfied 
and it seemed probable that the infection was of considerable 
importance as an etiologic factor in the alteration of the blood. 

The preceding group of cases represent a reaction on the part of 
the bone marrow to stimulation with an overproduction of young 
and abnormal white cells. 

Depression of Leukopoiesis. The following records are presented 
as instances of depression of the white blood cell elements rather 
than stimulation. Depression of the Avhite blood cells is known as 
leukopenia. Leukopenia is the accepted response in such diseases 
as typhoid fever, chronic tuberculosis and malaria. Leukopenia 
during the course .of disease, usually associated with leukocytosis, 
has been observed and its frequently serious prognostic significance 
appreciated. 

For extreme degrees of depression of the granular leukocytes the 
term agranulocytosis has been employed. This has been observed 
in association with a variety of conditions. A number of cases have 
now been collected reporting the occurrence of agranulocytosis 
following intravenous use of arsphenamin.^ Several instances of 
this leulmcytic reaction to sepsis have been seen,” and this type of 
blood picture in association with an acute necrotizing infection of 
the throat has been sufficiently observed and recorded to have 
become the well-established entity of agranulocytic angina. 

As an example of agranulocytic angina the following case abstract 
is presented: 

_Case 13. — J. F., Unit 244547. An unmarried American woman, aged 
55 years, who liad been in relativel}’’ good health prior to the onset of the 
present illness. One week before adnu'ssion she was suddenly seized ■nith 
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an acute sore throat associated with fever, chills and extreme prostration. 
At the time of admission she was stuporous and desperatelj’^ ill. Tempera- 
ture, 104° F.; pulse, 120; respirations normal. The physical examination 
was essentially negative except for a widespread redness of the gums and 
pharynx. The tonsils were buried and covered vdth a grajdsh sloughing 
membrane. The cepical lymph nodes were very slightly enlarged and not 
tender. On admission her blood count showed red blood cells, 4,100,000; 
hemoglobin, 80 per cent. The white cells numbered 1400, no poljunorpho- 
nuclears being seen. Smears from the gums and from the sloughing mem- 
brane were unsatisfactory, showing a variety of miscellaneous organisms 
with probably a few Vincent’s organisms. Culture of the gums and throat 
revealed both hemolytic and nonhemolytic streptococci. Staphylococcus 
albus, as well as other organisms. No Bacillus pyocyaneus was observed. 
Blood cultures remained sterile throughout the course of the illness. In 
spite of daily transfusions during the 14 days she was in the hospital her 
daily white blood count never rose above 2000 and only 3 poljnnorpho- 
nuclear leukocytes were observed during this entire time. She died 3 
weeks after the onset of the symptoms. At no time was there anj”- evidence 
of jaundice. At autopsy, a necrotizing, sloughing lesion was found involv- 
ing the membranes of the mouth, pharjmx, larynx and upper trachea. 
There was a terminal bronchopneumonia. The bone marrow was semi- 
fluid and reddish in color. The red blood cell elements appeared to be 
normally distributed. There was almost complete absence of granulo- 
cytes and their precursors. There were no other changes of note. 

The same general tjTie of syndrome has been seen here, and has 
been observed elsewhere, following operative procedures upon the 
teeth or tonsils. 

The following case is an example wdiere this reaction was appar- 
ently intimately associated with removal of the tonsils : 

Case 14. — C. B., Unit 73733. A Swedish housewife, aged 47 years, 1 
week before admission, had her tonsils removed. The day following ton- 
sillectomy she developed a severe sore tlmoat and a temperature which 
ranged between 103° and 105° F. until the time of admission. Examination 
revealed a desperately sick, middle-aged woman with swollen tongue. 
The pharynx was edematous and covered with a grayish necrotic slough. 
Her temperature was 105°, rising to 10G° F. 5 days later when she died. 
There was a mild secondary anemia. VTiite blood cells on 4 separate 
examinations ranged between 400 and SOO per c.mm. At no time were any 
polymorphonuclears observed. The blood Wassermann was negative. 
The blood culture remained sterile. At autopsj’' a necrotizing infection of 
the pharynx and trachea was found with complete suppression of all cells 
of the granulocytic series in the bone marrow, as well as in the blood. A 
great variety of organisms occurred in the slough, including Vincent’s 
organisms, spirochetes, and some of the leptothrix group. 

In addition to tlie group of cases that conform in all respects to 
the accepted description of agranulocytic angina, a large number of 
interesting variations have been observed. Similar cases have, in 
most instances, been previously reported in the literature. There 
have been several reports to date of this t>Tie of response in indi- 
viduals receiving antiluetic treatment (1) and one instance of this 
has been observed here. In addition, this tj^ie of bone marrow 
depression has been observed with several difl’erent t\'pes of infec- 
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tious diseases. These include cases of localized infection as well as 
general septicemia. Although the Bacillus pyocyaneus was at one 
time thought to be a possible factor in this white cell depression, 
subsequent case analyses have shown that this organism is rarely 
present. One case has been observed in the wards of this hospital 
in which this organism was apparentl}'’ the etiologic agent. In this 
instance the lesion was localized and superficial, in a location that 
permitted prompt local therapy, with a resulting disappearance of 
the lesion and a return of the blood picture to normal. 

Case 15. — S. W., Unit 825352. A graduate nurse, married, aged 45 
years, with irrelevant past historj’- who, 5 days before admission, developed 
sore throat and fever. At the same time she noticed a sharp pain in the 
rectum. The throat continued sore and the pain in the rectum increased. 
The temperature on admission was 104.8° F. Examination revealed an 
acutely ill, middle-aged woman. Her tonsils were large and boggy with 
occasional spots of whitish exudate. Her throat was only moderately 
inflamed and no ulcers were observed. Near the anal orifice on the left 
side were 2 shallow ulcerations covered by a grayish slough. Culture of the 
throat revealed a variety of organisms. Culture of the anal ulcers grew out 
almost pure Bacillus pyoc 3 ''aneus. On admission the red count was normal, 
white blood cells were 1700; polymorphonuclears, 16 per cent; Ij'^mphocj’^tes, 
75 per cent. It was felt that the relative agranulocjdosis was probablj'^ 
related to the anal ulcers and not to the mild pharyngitis. Treatment of 
the anal ulcers with Lugol’s solution and dilute tincture of iodin resulted in 
prompt healing, with return of temperature to normal on the third daj’- and 
rapid increase in the polymorphonuclears, the total white cells reaching 
2400 with 48 per cent poljmiorphonuclears at the end of the first week, and 
7500 white cells with 70 per cent potymorphonuclears at the end of the 
second week at which time .she was discharged. Blood cultures on admis- 
sion remained sterile. She has subsequently returned to work without 
symptoms of any kind. 

The agranulocjAic type of blood picture has been observed in 
association with a rapidly spreading staphylococcus carbuncle of 
the face. 

Case 16. — F. F., Unit 79835. A man, aged 76 3 'ears, came in complain- 
ing of an infection on the right cheek of 4 days’ duration. On admission 
. his temperature was 101.2° F., pulse 102. The mouth and throat were 
normal. On the right cheek was a small indurated furuncle. Red blood 
cells, 4,000,000; hemoglobin, 80 per cent; white blood cells, 1300; pobunor- 
phonuclears, 0; l 3 unphoc 3 ’’tes, 94 per cent; monoc 3 des, 6 per cent. In spite 
of treatment of the furuncle on the cheek and several transfusions, the infec- 
tion spread rapidb’-, involving half of the face and neck, with beginning 
gangrene. His temperature rose to 104° F. on the fourth da 3 ", and he died 
on the sixth da 3 \ At no time, even immediately after transfusions, were 
any pobanorphonuclears seen in tlie blood. Blood cultures were sterile. 
Cultures from the cheek grew out a pure culture of hemob'tic staphylo- 
coccus aureus. 

A group of 7 cases that presented strikingh" similar clinical pic- 
tures have been observed here during the past 3 ’ear. These have 
been collected and published as examples of e.xtreme depression in 
the granuloc 3 'tic cells of the blood in association with a transient. 
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plionuclears. Frequent white blood counts during the next 10 days are 
shown in the accompan 5 dng chart. (Chart II.) On the 10th day of this 
acute illness the patient was still without symptoms and there was no change 
in the appearance of the throat. The glands were thought to be larger and 
were described as soft and slightly tender. The tip of the spleen coidd just 
be felt on deep inspiration. It was not until the 12th day that his throat 
was^ noticed as being more diffusely reddened than previously, and on the 
day* following, small, . white, round, superficial ulcerations, resembling 
Staphylococcus albus colonies on a blood plate, were seen. With the appear- 
ance of these, the temperature began falling, reaching normal on the 16th 
day. This was followed by rapid clearing of the throat lesions, prompt 
regression of the Ijrmph nodes, and a rapid return of the blood count to 
normal. 

The agranulocytic type of blood picture has also been observed 
in association with descending infection of the respiratory tract 
with terminal pneumonia and empyema. 

Case 18. — J. S., Unit 70607. A young boy, aged 19 years, came in with 
a history of a severe sore throat beginning 1 week before admission. The 
day following the onset of the sore throat, a peritonsillar abscess was incised 
with transient rehef of the pain. Three days before admission he became 
much worse, with high fever, pain in the chest, and a cough productive 
of blood-tinged sputum. Temperature, 105° F.; pulse, 132; respirations, 38. 
Examination revealed a desperately sick young man. There was a sloughing 
area on the anterior part of the right tonsil and the physical signs of consoli- 
dation of the left lower lobe. The next morning the physical signs changed 
somewhat and fluid was suspected. Thoracentesis revealed 800 cc. of 
thin, yellow, foul-smelling fluid which contained a mass of organisms from 
which hemolytic streptococcus, pneumococcus IV, and various anaerobes 
were recovered. He became rapidly worse and died 24 hours after admis- 
sion. 

His red blood count was 4,000,000; hemoglobin, 75 per cent; white blood 
cells, 100; polymorphonuclears, 3 per cent. There were 58 per cent of 
typical small bmphocytes and 39 per cent large immature cells thought 
to be myeloblasts. 

It seems probable that this case originally represented a periton- 
sillar abscess. Following incision gangrene of the lung developed 
with subsequent empyema. TJie blood picture showed marked 
depression in the number of mature polymorphonuclears with a 
very high percentage of immature granulocytes. Some felt that 
this blood picture represented an acute leukemia, but most of those 
who saw the patient and the blood smears thought tliat the leuko- 
cytic picture represented a severe agranulocytic type of reaction to 
an overwhelming infection with an attempt on the part of the 
bone marrow to put out cells. Autopsy was not obtained. 

Another variation that has been observed is illustrated in the 
following cases of hemolytic streptococcus infection with terminal 
hemobi;ic streptococcus septicemia: 

Case 19. — I. R., Unit 84664. An American graduate nurse, aged 37 
years, who had a sore throat and tonsillitis during the 10 daj^s before 
admission. During the 2 days before she came in, her temperature rose 
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rapidlj’^, reaching 104° F., and there was marked prostration. On admission 
she had a temperature of 106°, pulse 130, and she was obviously in extremis. 
Over the entire body there was a diffuse er 3 dhematous rash which faded on 
pressure. Her tonsils were deep red, swollen, and each was covered with a 
whitish-gra}>- slough. The examination was otherwise negative. The red 
count was normal; white blood cells, 150; polymorphonuclear, 0. The blood 
culture grew out a heavj’^ growth of hemol 3 d;ic streptococcus. Her tempera- 
ture rose rapidly to 108° and she died. 

Autopsy revealed a fulminant throat infection with invasion of the blood 
stream by hemolytic streptococcus. No metastatic foci were found. The 
bone marrow was deep red and contained abundant mature and immature 
red blood cells, but almost no cells of the granulocytic series. 

Case 20.— A. R., Unit 266942. An elderly Irish housewife came into 
the surgical ward complaining of having burnt the fingers of one hand 48 
hours, previously. During the preceding 2 months she had felt slightly 
tired but was otherwise quite well. The original burn was not particularly 
severe but had been followed by rapidlj'’ progressive inflammation of the 
dorsum of the hand. On entrance she was acutely ill with a temperature of 
104° F. and there was an acute, rapidly spreading cellulitis of the hand and 
an associated lymphangitis and Ijnnphadenitis. There were no pete- 
chia. Admission blood count showed a normal number of red cells but 
only 480 white blood cells with no polj'morphonuclears. The local infec- 
tion spread rapidly. Hemolytic streptococcus was recovered from it and 
from the blood, and the patient died 3 days after admission. On the day 
before death her white cells numbered 520 and there were still no poly- 
morphonuclears. 

Case 21.— B.M., Unit 70314. An American, aged 65 years, came in 
complaining of frequency and nocturia for 2 3 'ears with complete anuria 
for 10 hours. On admission he was found to have an enlarged prostate. 
,A suprapubic prostatectomy was done in two stages and except for rather 
violent postoperative rises in temperature, his convalescence following the 
second operation seemed entirely satisfactory. His blood count during this 
entire time was normal, except during the febrile reaction to the first opera- 
tion, when the total white cells numbered 31,000; 85 per cent polymorpho- 
nuclears. Two weeks after the second operation the white blood cells 
were 7200, polymorphonuclears, 82 per cent. After several days of normal 
temperature and with beginning closure of the abdominal wound, he was 
allowed in a chair for several daj'^s, but developed, a week later, what was 
apparently a mild bronchitis. This promptly cleared and again convales- 
cence was satisfactorjL Then he developed an acutely sore throat with a 
rapid rise in temperature to 105° F. White blood cells on this day were 
3800; polj'morphonuclear, 0; 95 per cent lymphocj’’tes, 5 per cent mono- 
cytes. He became rapidly worse, his temperature rose to 106° F., and 3 
days after the onset of sj^mptoms he died. Blood cultures grew out hemo 
l 3 ’tic streptococcus in both flasks. Cultures of the throat, which was 
infected and acutely inflamed, revealed a large number of hemol 3 ’tie strep- 
tococci. Autops 3 ' was not obtained. 

This case was of particular interest in that the entire terminal 
illness occurred while the patient was under observation in the 
ward. Previous blood counts had been done. In these a normal 
response to infection had been observed. While under observation 
and while convalescing satisfactorih’’ from the prostatectomi' he w'as 
infected with unusually virulent hemolytic streptococcus. This 
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infection was rapidly progressive and was associated with an 
extreme depression of the leukocytes. 

Discussion. In the last group of unusual white blood cell pictures 
there has been a selective depression of the granular elements. 
This blood picture conforms to the accepted definition of agranulo- 
cytosis. In all of these cases infection has existed. Apparently 
coincident with this infection there has been a deviation of the blood 
picture from the normal. 

The question of the etiologic importance of the infection in the 
production of this blood picture has not been settled. Some 
obserA^ers believe that the infection, present in nearly all of these 
cases of agranulocytosis, is secondary to a primary bone marrow 
depression of unknown etiology. Clinical reports are cited to sub- 
stantiate their views. One of the most recent and best studied is 
the case presented by Roberts and Kracke.^ Other authors think 
that agranulocytosis is a peculiarly selective type of bone marrow 
response to a wide variety of toxic agents.^ It is still an open ques- 
tion and one that will probably not be definitely settled until enough 
accurate clinical data have been obtained and analyzed, or until 
such time as a similar syndrome may be studied in the laboratory. 

Observation of our cases has been of little assistance in settling 
this question. In our opinion, however, several of these cases olTer 
clinical evidence in support of the impression that the infection was 
of primary importance in the production of this syndrome. In this 
connection. Case 15 was of partieular interest in that the patient’s 
infection was in a location and of a type that permitted immediate 
local treatment. With the regression of the infection there was a 
prompt return of the blood picture to normal and progressive 
improvement in the patient’s general condition. In Case 21 previous 
blood counts had shown a normal response, but with the advent of 
the new and virulent hemolytic streptococcus infection, the agranu- 
loeytic type of blood picture developed. 

We realize, in this group, as in the previous group, the futility 
of draAving definite conclusions from the obserA’'ation of limited 
clinical material. We believe, hoAveAmr, that these patients as Ave 
haA’^e seen them strongly suggest that the presence of a toxic agent 
Avithin the body, Avhether this be a relathmly simple chemical such 
as neoarsphenamin or the complicated products of an infection, 
may be of considerable importance in the production of this selecth'e 
bone marroAV depression. 

Conclusion. Tavo groups of cases are presented in Avhich there 
has been an unusual white blood cell picture. In the first group, 
stimulation of the leukocytic elements produced A'arious strange 
blood pictures, seA’eral of AA'hich AA'ere indistinguishable from leuke- 
mia. In the second group depression of the granular cells resulted 
in agranulocytosis. In all these cases infection existed. Tlie pos- 
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sible relation between the presence of the infection in the body and 
the coincident deviation of the blood picture from the normal is 
discussed. . 
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PNEUMOPERITONEUM IN THE TREATMENT OF 
TUBERCULOUS ENTEROCOLITIS. 

By Andrew L. Banyai, M.D., 

CLINICAD DIRECTOR, MUIRDADE SANATORIUJI, WAtTWATOSA, WIS. 

(From Muirdale Sanatorium, Wauwatosa, Wis.) 

Tuberculous disease of the intestines is far more frequently a 
complication of pulmonary tuberculosis than is generally realized. 
Schwatt and Steinbach^ estimate that tuberculous ulcers of the 
intestines occur in from 60 to 90 per cent of cases of fatal phthisis. 
Walsh" found 76 per cent and Engelsmann® 92.6 per cent intestinal 
ulcerations in patients dead of pulmonary tuberculosis. It is evi- 
dent from these data that the majority of our far-advanced pul- 
monary cases acquire this condition some time during the course of 
the disease. Still it is generally admitted that no such high per- 
centage of patients with far-advanced pulmonary tuberculosis is 
treated for intestinal tuberculosis. Steinbach' reports that of 127 
cases of intestinal tuberculosis, in which definite ulceration was 
found at necropsy, no diagnosis in 78 (61.5 per cent) was arrived 
at during life because of the absence of clinical symptoms referable 
to the intestinal tract. It may be reasonably presumed that a 
similar state of affairs prevails in all tuberculosis institutions 
throughout the country. Searching for reasons why no adequate 
attention is given to this most frequent complication of pulmonary 
tuberculosis, the following points seem to be obvious: (1) Lack of 
diagnostic consciousness; (2) improper interpretation of symptoms 
and signs; (3) incomplete diagnostic investigation; (4) asymptomatic 
forms of intestinal tuberculosis. 

Stewart'* aptly says that if we are not aware of serious trouble 
until the well-known late and grave symptoms of intestinal tuber- 



BANYAi: TREATMENT OF TUBERCULOUS ENTEROCOLITIS 353 

culosis, such as diarrhea with foul-smelling stools, emaciation, 
tenderness, pain and sudden collapse, develop, we are just where our 
grandfathers were with consumption half a century ago. 

Onset and Symptoms. The onset of tuberculous enterocolitis 
simultaneously with the pulmonary process is comparatively rare. 
In the overwhelming majority of cases the onset follows several 
months or years of observation of the pulmonary disease. It must 
be kept in mind that macroscopic ulceration, hyperplasia or cica- 
trical stenosis are later changes in the course of tuberculosis of the 
intestines. These changes are preceded by stages from a solitary 
tubercle localized in the mucosa, or the lymphatic tissue of the 
submucosa, to conglomeration of tubercles and mieroscopic ulcera- 
tions. Furthermore, such conglomerate tubercles distributed in 
different portions of the intestinal tract may persist without ulcera- 
tion for a long time. There is no parallelism between the extent 
of intestinal involvement and the intensity of symptoms. Minor 
pathologic changes limited to a small portion of the intestine may 
cause severe symptoms and vice versa. Symptoms such as anorexia, 
aversion for food, fullness after eating a small amount of food, 
distress after eating, sour stomach, heart burn, eructation, nausea, 
constipation, abdominal pains aggravated by eating and relieved by 
fasting, may be observed during the early developmental stages of 
the disease. At the same time, it is noted that the patient is not 
doing well, though the pulmonary condition seems to be stationary 
or improving. Rise in temperature, malaise, failure to gain or 
rapid loss of weight otherwise unexplained and nervous irritability 
often accompany the onset. 

It was suggested by Paterson® that starvation for 48 hours 
caused the disappearance of symptoms, particularly the fever; in 
these cases this is used to determine whether the symptoms have 
their origin in the lungs or in the gastrointestinal tract. Diarrhea 
is not characteristic of ulceration in the large intestine. It may be 
present in cases of ulceration in the large or the small intestine or 
both. It is usually indicative of extensive involvement. Constipa- 
tion should not be taken as a sign of ulcer formation in the small 
intestine, nor constipation alternating with diarrhea as indicating 
ulceration in the small and the large bowel. Pain on deep palpation 
is suggestive of ulceration, but the point of maximum tenderness 
does not necessarily coincide with the site of maximum involvement. 
Rigidity of the abdominal wall is indicative of disease of the serosa. 

The absorption of tuberculotoxins from active pulmonary foci 
undoubtedly may cause diminished hydrochloric acid secretion in 
the stomach with functional impairment in other parts of the 
gastrointestinal tract, resulting in anorexia, epigastric distress, 
eructation, nausea, vomiting, gas distress, flatulence, colic, irregular 
bowel action, loss of weight and increased nervous irritability. If 
such symptoms persist or become worse in spite of adequate treat- 
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ment of the pulmonary process, a diagnostic sunBj- of the case for 
intestinal tuberculosis should be urged. It is safer to be overzealous 
in the detection of early intestinal tuberculosis than to discover it 
too late. The deficit in the defense of the body due to intestinal 
tuberculosis should be recognized and eliminated at the earliest 
possible time. Naturally, nontuberculous diseases of the gastro- 
intestinal tract, such as peptic ulcer, nonspecific enterocolitis, malig- 
nancy, amyloidosis and digestive disturbances due to dietetic errors, 
must be differentiated. 

Diagnosis. It is possible to establish the diagnosis of intestinal 
tuberculosis on the basis of symptoms and phj’-sical findings. Still 
it seems advisable that corroborative evidence be obtained by means 
of Roentgen ray in all cases, with manifest as well as suspected 
intestinal lesions. Smithies, Weisman and Fremmel® are of the 
opinion that "no person in whom pulmonary tuberculosis is proved 
or suspected can be considered as having been properly examined 
without a roentgenologic study of the alimentary tract.” A posi- 
tive Stierlin sign, that is, failure of the barium meal to remain in 
the cecum and ascending colon 6 or 7 hours after ingestion of the 
progress meal, while the terminal ileum and the transverse colon are 
filled, indicates infiltrative or ulcerative tuberculosis of the cecum 
or the ascending colon. This phenomenon is due to increased 
irritability and hypermotility of the involved areas. Nontubercu- 
lous inflammatory conditions causing an absence of the normal 
shadow are rarely localized within 12 inches proximally or distally 
to the ileocecal valve. A negative Stierlin sign does not exclude 
tuberculosis of the cecum or ascending colon. A localized or gen- 
eralized hyperperistalsis resulting in “filling defects” may be 
present in very early as well as in very extensive lesions. Hj'per- 
trophic circular scars may cause easily demonstrable partial obstruc- 
tion. Brown and Sampson’ point out, that if the site of the ulcera- 
tion is in the small intestine, as a result of hyperirritability and 
spasm, a temporary stasis and dilatation of the proximal segment 
develop. Barium meal should never be omitted whenever the 
question of a possible intestinal tuberculosis arises. Deformities due 
to adhesions, or malignancy of abdominal organs, sj^ihilis and non- 
tuberculous inflammator}' disease of the intestines must be excluded. 

Laboratory methods afford little aid in diagnosis, with the excep- 
tion of positive findings as to blood in the stools that is suggestive 
of intestinal ulceration. Erickson® reports intestinal bleeding in 
13 per cent of his cases, in 6 per cent of which there was a real 
hemorrhage. 

Even using utmost care in evaluating clinical, roentgenologic and 
laboratory data, it may be impossible to arrive at a correct diagnosis. 
(1) Because our present-day methods have their limitations, as 
emphasized by Steinbach,® stating that in 52 per cent of his G7 
cases of far-advanced pulmonary tuberculosis, in whom a coin- 
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parative study of the clinical and postmortem findings was made, 
the roentgenologic signs considered diagnostic of intestinal tuber- 
culosis were highly unreliable. (2) Because there are cases of this 
complication without pain or any other subjective manifestation, 
cases that are never recognized as such unless on the postmortem 
table. 

The prognosis of intestinal tuberculosis is not necessarily hopeless, 
even if it is accompanied by far-advanced pulmonary tuberculosis. 
Complete healing of exudative and ulcerative lesions was observed 
in animal experiments, roentgenologically, clinically and on the 
postmortem table. We think that with the available diagnostic 
and therapeutic facilities a therapeutic pessimism or negativism is 
not more justified than the omission of adequate sanatorium treat- 
ment in pulmonary forms. 

Treatment. If the plea of the phthisiologist for early diagnosis 
of pulmonary tuberculosis is reasonable and justified by the far 
higher percentage of recoveries in early than in advanced cases, it 
is only logical to extend a similar plea to the phthisiologist concern- 
ing intestinal tuberculosis. The cure of any form of tuberculosis 
lies in its early diagnosis. The attitude of Stewart^ deserves wide 
attention and propagation. He says : “ In some cases when symp- 

toms begin lesions have already become gross. To wait for symp- 
toms is to wait months beyond a time when a diagnosis can be 
made by the barium meal. The only proper method is to anticipate 
symptoms, discover the disease before it is gross enough to show 
them, and make the diagnosis without them.” Besides protection 
of the abdomen and decrease of exercise, if necessary to absolute 
bed rest, the following methods are available for the treatment of 
intestinal tuberculosis: (1) Prophylactic, (2) dietetic, (3) medicinal, 
(4) ultraviolet and Roentgen ray irradiation, (5) surgical and (6) 
pneumoperitoneum. 

Kantor^“ emphasizes the importance of prophylaxis in the treat- 
ment of secondary intestinal tuberculosis. He offers four measures 
for this purpose: (1) The avoidance of swallowing tuberculous 
sputum. The finding of tubercle bacilli in 90 per cent of the stools 
of patients with open tuberculosis of the lungs highly justifies this 
standpoint. (2) Administration of dilute hydrochloric acid in the 
subacidity cases. This latter suggestion is supported by the inves- 
tigations of Rolleston“ that show that ulcers extend higher up in 
the intestinal tract of patients suffering with anacidity than in cases 
with normal acidity. (3) The prevention of intestinal stasis and 
the eradication of all forms of constipation. Any factor that 
would prolong the sojourn of fecal material in the terminal ileum 
and cecocolon, which is normally about 3 to 5 and 18 to 33 hours 
respectively, must be eliminated. The prevention of fecal retention 
will decrease the opportunity for tuberculous infection. (4) Prompt 
and compreliensive survey of every tuberculous dyspeptic. 



356 BANTAI: TREATJIENT OP TITBERGULOUS ENTEROCOLITIS 

It is erroneous to force amounts of food overstepping the patient’s 
tolerance in gastrointestinal subcompetency due to tuberculosis. 
Food given over tolerance "will not be utilized and will cause harmful 
irritation. The optimum diet is the minimum maintenance diet 
based on basal caloric requirements. ICantor“ recommends for 
routine feeding the Schmidt intestinal test diet containing proteins, 
carbohydrates and fats in well-balanced ratio. Meals must be 
small in bulk, cellulose-free, of smooth consistency, thorouglilj'’ 
strained, composed of easily assimilable foods not causing fermen- 
tation. When diarrhea is pronounced liquid diet is indicated. By 
bland diet irritation of the inflamed surface and ulcerated areas is 
avoided, and thus cramping pain and diarrhea may be alleviated. 
Milk should be used cautiously and preferably in small quantities, 
because its undigested curds may irritate the bowels and cause 
diarrhea. It may be said, that in general, dietetic treatment alone 
is not an adequate therapeutic procedure. During more than a 
year of experience with the Sauerbruch, Hermannsdorfer, Gerson 
diet we found that patients with gross intestinal tuberculosis tol- 
erate the “salt-free” diet very poorly. 

In case of diarrhea intravenous injection or oral administration of 
calcium, oral medication with bismuth, tannic acid, atropin and 
opium preparations may be given. In some cases bowel irrigations 
witli phj'-siologic saline solution or with appropriate solutions of 
astringents and antiseptics as tannic acid, silver nitrate and mer- 
curoclrrome may give relief. 

Excellent results were observed by several investigators after 
treatment with natural and artificial sunlight. Brown and Samp- 
son^ report that of the group treated b}’’ ultraviolet irradiation 
65 per cent improved and 40 per cent were free of symptoms after 
treatment for 1 month; after 2 months’ treatment 70 per cent were 
improved and 60 per cent became sjTnptom-free, all patients were 
improved and 85 per cent had lost all symptoms after 6 months’ 
treatment. Bacmeister'^ saw favorable effects upon intestinal 
tuberculosis from the use of Roentgen ray irradiation. 

Valuable information as to the siu-gical management of intestinal 
tuberculosis was brought out by Smithies, Weisman and Fremmel.® 
They state that no surgical operation should be performed in 
patients witli rapidlj’- progressing to.xic pulmonarj' lesions compli- 
cated by extensive intestinal involvement without any reparative 
tendency. The physical and Roentgen ray findings of the abdomen 
are marked, and ischiorectal abscess and exudative peritonitis are 
frequent complications in tliese cases. Early e.xploratory lapar- 
otomy and removal of the diseased portion of the intestine under 
local or spinal anesthesia is recommended by them in two groups of 
patients: (1) In mildly aetive or quiescent pulmonary tuberculosis 
accompanied by dyspeptic disturbances of rather mild and irritative 
character; also constitutional symptoms are absent, as well as 
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evidence of gross anomalies on abdominal examination; (2) in 
patients with quiescent or intermittently active, extensive pulmon- 
ary processes, in which intestinal tuberculosis develops in the later 
course of the thoracic disease. There is usually definite pain, 
diarrhea, malnutrition, dehydration, prostration; the physical and 
Roentgen ray findings indicate well-localized lesion of mild degree 
in the terminal ileum, cecum or the colon. Archibald^^ reports also 
favorably on the surgical treatment of intestinal tuberculosis. 

Treatment by Pneumoperitoneum, Pneumoperitoneum with 
oxj^gen was given in 44 of our cases. The inflations were done 
between breakfast and lunch, preferably not too close to the noon 
hour, to avoid possible interference with the patient’s meal. No 
special preparation is necessary except the evacuation of the bladder 
just before operation. Enemas or cathartics are not used, (1) 
because of the discomfort and wealoiess, and (2) because there is 
no accumulation of fecal material in the irritated hyperperistaltic 
intestines. In patients with severe cough an adequate dose of 
codein is given 1 hour before treatment. The best site for injection 
is three fingers’ breadth below and to the left of the umbilicus, 
although in cases where the left side is used too often fibrosis and 
adhesions develop, preventing the smooth introduction of the needle, 
the same level can be taken on the right side. Injury to the deep 
epigastric artery, mesenteric vessels and intestines causing embolism, 
hemorrhage, peritonitis, furthermore the danger of peritoneal shock, 
are so remote that thej'' do not militate the least against tlie use of 
this procedure. No occurrence of subcutaneous emphysema or col- 
lapse due to sudden absorption of the injected oxygen was seen in 
this series. 

One per cent novocain is used for infiltration of the abdominal 
wall, particular attention being given to the peritoneum to avoid 
shock. By elevating a skin fold between thumb and index finger a 
small skin incision is made to aid smooth insertion of the Floyd- 
Robinson needle. The size and shape of this needle facilitates 
introduction into the abdominal cavity as well as the inflation of 
oxygen from a standard pneumothorax apparatus. The direction 
of the needle should be diagonal, pointing upward and toward the 
midline, to ensure perfect closure and prevent the back flow of 
oxj^gen under increased abdominal pressure. Only exceptionally 
do we find patients with heavy abdominal walls, that necessitate 
a perpendicular perforation, because the diagonally inserted needle 
would not reach the peritoneal cavity. Manometer readings are 
taken following insertion of the needle, though it is well known that 
the manometer does not have such important and indispensable 
role in pneumoperitoneum as in artificial pneumothorax treatment. 
The intraadominal pressure is neutral in untreated cases. Since 
there is not any initial intraabdominal negative pressure, the 
operator must get his orientation from lack of resistance when the 
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needle enters the peritoneal cavity. Slight positive pressure, 
amounting to from 0.5 to 1 cm. of v’-ater, was very rarely seen in 
patients vdthout previous treatment. It can be said that the 
manometer is not as sensitive an indicator of the air content of 
the abdominal as of the pleural cavity. Positive pressure and 
oscillations appear usually after the inflation of 300 to 500 cc. of 
oxj^gen. Still in some instances the oscillations as well as the 
appearance of positive pressure are not evident even after 1000 cc. 
of o.xygen were injected. In such cases the disappearance of liver 
dullness after the injection of 300 to 400 cc. of oxj'gen or the sub- 
jective feeling of the patient will serve as useful guides as to the 
presence of air in the peritoneal cavity. The right hypochondriac 
area can be easilj' percussed by “palm” percussion by the operator 
himself. This method may often give us early information of a 
correctly performed inflation before an}^ sensation is indicated by 
the patient. A tjunpanitic percussion note over this area following 
injection of more than 500 cc. of o.xjyen is absent only in cases 
where the space between the liver and the overlj'ing abdominal 
wall is obliterated by adhesions, as vre had the opportunity to 
observe in some of our cases. Two other interesting phenomena 
were recorded: (1) That in some instances positive pressure (4-3 
and 4-4) following the injection of from 750 to 1200 cc. of oxygen 
disappeared after few respirations, though the absence of liver 
dullness, distention and loud tympanitic percussion sound of the 
abdomen and subjective feeling of the patient indicated the presence 
of oxx'gen; (2) in 3 patients a paradoxical oscillation in the man- 
ometer, that is, a decrease of the pressure by about 1 cm. of water 
on deep inspiration and a return to its original level on ex^piration 
was seen after the inflation of considerable amounts (800 to 1000 cc.) 
of o.xj'gen. Normally the positive pressure is increased on inspira- 
tion and decreased on expiration. The flow of o.xygen is slower than 
one is used to seeing in giving artificial pneumothorax, due to the 
absence of the suction effect of negative pressure. To increase the 
speed of flow it is advisable to elevate the second bottle (containing 
water). 

An early sharp rise of positive pressure with too wide oscillations 
should be considered a sign of adhesions. No unduly large amounts 
of o.xygen should be forced into the abominal cavity, in such 
instances, to avoid undue tension and discomfort. The subjective 
feeling of the patient, the distention of the abdomen and increased 
intensity of tympanitic percussion sound are far better guides in 
controlling the amount of oxygen injected than the manometer. 
Great variations in the sensory reaction to the inflations were met 
with in different iiatients. The sensibility of the patient, the size 
of the abdominal cavity, presence of tuberculous peritonitis and 
adhesions, limitation in motion of the diaphragm and the e.xtent of 
the pulmonary disease are the main factors in this re.spect. The 
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extent of the intestinal involvement in itself has no great significance, 
if any, in this connection. Patients with extensive involvement 
were given large amounts of ox^^gen without discomfort, while 
several cases with less extensive disease had marked complaints due 
to distention following the inflation of comparatively small amounts 
of oxj'^gen. In some patients with severe bilateral pulmonary 
tuberculosis the sudden rise of the diaphragm induced by the 
injected oxygen caused considerable dj^spnea. There is usually no 
indication of fullness or pain at the level of the diaphragm or in one 
of the shoulders when less than 300 cc. of oxygen are given. Indi- 
cation of such sensations is more frequent after 500 cc. In all but 
2 instances diaphragmatic or shoulder pain were indicated when 
more than 1000 cc. was introduced. Where tension and discomfort 
were minimal the patient was alloived to walk back to his room, 
and his prescribed daily routine was not changed because of the 
pneumoperitoneum. Still in the majority of cases it was necessary 
to relieve the discomfort due to tension or shoulder pains b.y elevat- 
ing the foot of the bed. This simple measure hy shifting the oxygen 
from below the diaphragm toward the pelvis, a change not unlike 
the shifting of the air bubble in the carpenter’s level, proved to be 
successful in practically all cases where it was used. In 24 to 48 
hours these patients resumed a normal position without being 
conscious of any abdominal distress due to treatment. This can 
be exqilained by the fact that there is a rapid absorption of the 
injected ox;\^gen, with a complete disappearance of it in a few days. 
We had the opportunity to observe that in some patients the absorp- 
tion rate diminished with the increasing number of inflations. 

The amount of ox;^'gen should be adapted to the requirements of 
the individual case, the chief criterion being the subjective response 
of the patient during operation. The abdomen should be rather 
under than overinflated because pressure or tension may become 
more noticeable to and discomforting for the patient when he leaves 
the operating table or tries to occupy a semirecumbent position in 
his bed. The largest amount of ox;\'gen injected was 1500 and the 
smallest amount 150 cc. Often the amount of oxygen was gradually 
increased until about 1000 cc. was reached, and then the patient 
was carried on such doses as long as it was deemed necessary. It 
was noted that patients required inflations at certain intervals, the 
length of which varied from 1 to 2 weeks, rarely longer, and only in 
1 instance as short as 3 days. In Cases 20, 31, 35 and 36 the infla- 
tion tolerance, that is, the intraabdominal capacity, markedly 
decreased as the course of treatment progressed. In Case 20 the 
oxygen was reduced from 1000 to 500, in Case 31 from 1000 to 300, 
in Case 35 from 1000 to 600 and in Case 36 from 1000 to 150 cc. 
This decreased intraabdominal capacity is undoubtedly due to 
developing adhesions. 

Coin])laint of nausea, following and apparently caused by the 
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inflation, was met with only once. In 1 of our cases in ivhom the 
oxj^gen injection was given during menstruation severe cramping 
pains developed in the lower part of the abdomen; in a patient 
having taken several inflations the injection of 950 cc. of oxj^gen was 
followed by a feeling of tightness in the heart region, at the same 
time the abdomen appeared dilated and the position of the dia- 
phragm was found to be high. In Case 20, at the thirteenth infla- 
tion, the amount of oxj^gen having been reduced from 1000 to 
500 cc., when the patient returned to her room she felt "something 
snap” below the ribs on the right side, had excruciating pains at the 
level of the diaphragm that did not improve on elevating the foot 
of the bed and gradually disappeared in 3 days. It may be reason- 
ably supposed that the reflex nausea, irritation of the female genital 
organs in menstrual congestion, undue upward displacement of the 
diaphragm with cardiac embarrassment and stretching or separation 
of the adhesions were caused by imduly high intraabdomina! 
pressure. Such disagreeable incidents can be prevented by avoid- 
ing the menstrual period and not forcing too large amounts of 
oxygen into the abdominal cavity. 

Expectoration, with or witliout increased cough, may be increased 
during the first 2 days following inflation. This is due to the 
elevation of the diaphragm that can be visualized under the fluoro- 
scope or on the roentgenogram. If abdominal tightness or shoulder 
pains are present the cough is usually decreased, since the patient 
is automatically trying to avoid discomfort resulting from cough. 

It is conceivable that the elevation of the diaphi'agm may e.xert 
a favorable influence upon the healing of the pulmonary process by 
limiting the excursions of the diaphragm and by decreasing the 
intrapleural negative pressure, which, in turn, will increase the 
blood supply of tlie pulmonary tissue. Still it is known that the 
injected oxj^gen is absorbed in 2 to 3 days. Therefore, an indirect 
curative effect upon the pulmonary process may be discounted or 
considered irrelevant in face of the fact that inflations are repeated 
at 1 or 2 weeks or longer intervals, and thus the high level of the 
diapliragm is maintained only during a small fraction of the treatment. 

The greatest upward displacement of the diaphragm was obsen^ed 
in Cases 33 and 37. In the first, pneumoperitoneum was instituted 
following a block of the right phrenic nerve, and in the second case, 
after bilateral phrenic paralysis was surgically established. It is 
remarkable how well and easily tliis latter patient adapted herself 
to the changed respiratory mechanism of her body. Another 
unusually interesting patient was Case 30, who was treated simul- 
taneously by bilateral artificial pneumothorax and pneumoperito- 
neum, taking 400 cc. of air on each side of the chest and 500 to 
1000 cc. of oxj-gen intraperitoneally without manifest discomfort or 
respiratory embarrassment. 

The mechanism of tlie effect of injected oxygen upon the intestinal 
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lesions is not exactly loiown. Of the different hypotheses two seem 
to be most compatible Avith the results obtained: (1) Oxj^gen 
increases cell activity in all body tissues, effecting a better local 
and general immunologic response; (2) injected oxj^gen due to its 
chemical properties and increased intraabdominal pressure will 
cause irritation of the peritoneum and intestinal serosa with sub- 
sequent h 3 qDeremia. A decrease in the peristalsis following oxjrgen 
inflations lA'^as noted in the majoritj'’ of our cases. By these accom- 
plishments we are approaching the ideal aimed at in the treatment 
of any form of tuberculosis, that is, possible maximum immobiliza- 
tion with improved nutrition and immune body supplj'' to the 
diseased tissues. Bainbridge^^ used oxygen injections following 
abdominal operations and for the treatment of certain types of 
tuberculous peritonitis with a view of stimulating tissues, preventing 
the extension of inflammation, causing increased leukocytosis and 
phagocytosis, destrojdng the germs or diminishing their virulence 
and neutralizing their toxins. Burkliart^® found in animal experi- 
ments that oxj'-gen is an irritant to the peritoneum and is able to 
increase the reactive capacity of same by bringing about leukocytosis. 
The sj'-mptomatic relief may be immediate or following inflation in 
24 to 48 hours. In some cases it may last for 2 to 3 weeks or eventu- 
ally for a few months in spite of the fact that oxygen is absorbed 
from the peritoneal cavity in 2 or 3 days. This circumstance indi- 
cates that favorable changes are not so much due to the increased 
abdominal pressure as to the hj^peremia that persists after the 
absorption of oxj^gen. The relief of the patient with advanced 
pulmonary tuberculosis from anoxemia and the action of oxj'^gen as 
a mild cardiac and respiratory stimulant may explain the immediate 
euphoria seen in some of our patients independent!}^ of the local 
effect of ox 3 ’'gen. 

Ox 3 ''gen or air injection has been used for the treatment of tuber- 
culous peritonitis since 1893. Of the more recent investigators 
Stein, Mattick^’' and Gilbert^® consider pneumoperitoneum as a 
valuable method of treatment for this condition. Laney^® reports 
3 patients with tuberculous enterocolitis, 2 of whom showed great 
symptomatic relief following pneumoperitoneum. In 1 diarrhea and 
abdominal pain Avere relieved bj’" tAvo inflations; in the other, a 
patient in preterminal stage, 400 cc. of oxj’^gen decreased the diar- 
rhea and greatl}’’ relieA^ed the abdominal distress. He states that 
pneumoperitoneum is such a simple and safe procedure that it 
should be used more frequentlj’- on account of the relief that it 
affords to patients suffering with intestinal tuberculosis. A similar 
opinion Avas exiiressed bj'' Hayes,®® with the addition that in earlj'^ 
cases it may be instrumental in effecting a cure. He reports that in 
the 4 cases of ulcerative intestinal tuberculosis, accompanj'ing far- 
adA'^anced pumonar}' tuberculosis, that AA'ere treated b}' diet, intra- 
A’enous calcium injections and medication Avithout relief, the appe- 

VOL. 1S2, xo. 3. — ^SErTEMBF-n, 1931 13 



362 BAm'Ai: treatjient of tuberculous enterocolitis 

tite improved and the diarrhea was reduced from 10 to 20 movements 
a day to 2 or 3 by oxygen inflation of the abdomen. 

This paper is based upon the observations in 44 cases of intestinal 
tuberculosis treated by pneumoperitoneum during the last 2 years. 
This number represents a comparatively small percentage of patients 
with tuberculous enterocolitis in this institution, considering the 
fact that almost 50 per cent of our admissions are made up of far 
advanced pulmonarj'- cases. Only patients not showing satisfactorj" 
response to dietetic and medicinal treatment were included in this 
group. 

The following brief summaiy gives detailed information as to the 
tj^pe of case, symptomatology, duration of treatment and end results. 
The diagnosis was established on the basis of clinical and roent- 
genologic findings. 


Case Reports. Case 1. — F. H., aged 63 years, white, male. Far-advanced 
pulmonary tuberculosis involving all lobes, of 6 5 'ears’ duration. Gastrointestinal 
sj’mptoms; Lack of appetite, nausea, vomiting, abdominal pains, diarrhea, blood 
in stools for 1 month. January 23, 1929: 400 cc. oxygen; February 15: 800 cc. 
Much relieved after first treatment. All symptoms gone foUonfing second inflation. 
Symptom-free for 2 years. 

Case 2. — W. R., aged 27 years, white, male. Far-advanced pulmonary tubercu- 
losis, invoUing both upper and lower lobes for 1.5 years. Gastrointestinal symptoms: 
Poor appetite, vomiting after meals, abdominal pains, diarrhea for 4 months. Janu- 
ary 23, 1929: 200 cc. o.xygen; January 30: 800 oo.; Februap' 13: 600 cc.; February 23: 
COO cc.; March 13: 800 cc. Result: Appetite much improved, diarrhea ceased, 
vomiting after meals not ns much as before, some gastric distress persisted. Patient 
died five weeks after last inflation. 

Case 3. — M. S., aged 30 years, white, male. Far-advanced pulmonary tubercu- 
losis, in'volving all lobes for 3 years. Gastrointestinal symptoms: Nausea, vomiting 
after meals, constipation alternating with diarrhea began 2 years ago. January 23, 
1929: 850 cc. oxygen. Relief from symptoms. Normal stools. Died 3 weeks after 
treatment. 

Case 4. — P. IV., aged 26 years, white, male. Far-advanced pulmonary tuber- 
culosis for 3 years. Gastrointestinal symptoms during last 5 months: Lack of 
appetite, occasional emesis after meals, cramping pains, constipation alternating 
with diarrhea. January 26. 1929: 450 cc. oxygen; January 30: 800 cc. Appetite 
improved, complete relief from other symptoms. Pains returned 0 weeks, and 
diarrhea 2 months, after treatment. Died 3 months after last inflation. 

Case 5. — S. S., aged 29 years, white, female. Far-advanced pulmonary tuter- 
culosis, invohdng all lobes for 2 years. Gastrointestinal sjTnptoms: Eructation, 
nausea, vomiting, severe cramping pains; frequent, very loose, watery stools began 
3 months ago. February 1, 1929: 800 cc. oxj'gen; February 8; 800 cc.; February; 15: 
850 cc.; February 23: 900 cc.; March 13; 1000 cc.; March 22: lOOO cc.; April 5: 
1200 cc. Number of stools decreased from S to 12 to 3 to 6 in 24 hours. Consist- 
ency of stools somewhat improved. Nausea, emesis and abdominal pain persisted 
in a less severe form. Discharged against ad%’ice. 

Case 0.— C. O., aged 24 years, white, male. Far-advanced pulmonary' tuber- 
culosis of 8 months’ duration. All lobes involved. Lack of appetite, nausea, 
vomiting, diarrhea for 1 month. February 1, 1929; 700 cc. oxygen. No relief. 
Died 2 weeks after inflation. 

Case 7. — R. C., aged 44 ye.ars. white, male. Far-ndvanccd pulmonary tuber- 
culosis lx;gan 5 y'ears ago. All lobes involved. Gastrointestinal sy'mptoms of 
9 months’ duration: "Indigestion," constipation alternating with diarrhea, diar- 
rhea predominating. February 6, 1929; 700 cc. oxygen: February 20 : 800 cc. 
Diarrhea ceased, stools became formed. Died 2 weeks after last inflation. 

Case S.— J. M-, aged 52 years, white, male. Pulmonary' tuberculosis, invohmg 
all lobes, began 14 years ago. Intestinal disease with poor appetite, eructation, 
nausea, vomiting and abdominal pain for 6 months. February 6, 1929: 800 cc- 
oxygen; I’ebruary 20; 800 cc.; March 27: 1000 cc.; May 17: 1200 cc. Complete relief 
from symptoms with the exception of occasional slight recurrences. Disehargeo 
with greatly improved general, pulmonary and intestinal condition 5 months after 
beginning of treatment. 
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■ Case 9.— M. S., aged 21 years, white, female. Far-advanced pulmonary tuber- 
culosis of 2 years’ duration. All lobes involved. Intestinal disease with gastric 
distress, nausea, vomiting after meals, diffuse abdominal pains, constipation and 
later on diarrhea developed toward the end of second year. February 8, 1929; 
800 cc. oxygen; February 26: 800 cc.; March 22: 1000 cc.; April 22: 1000 cc. No 
symptorhs except emesis following first, and slight abdominal- pain following last, 
inflation. Discharged 3 months after start of treatment. 

■ Case 10.— F. A., aged 46 years, white, male. ■ Pulmonary tuberculosis, involving 
all lobes, began 13 years ago. Indigestion, abdominal pain, constipation and diar- 
rhea for 8 months.' February 12, 1929: 800 cc., oxygen. No improvement. Died 
2 months after treatment.' 

Case 11. — M, C., aged 37 years, white, male. Far-advanced pulmonary tuber- 
culosis involving both upper and lower lobes, for 6 years. Intestinal disease, with 
poor appetite, indigestion, nausea, constipation began 11 months. ago. February 
12, 1929: 500 cc. oxygen. Relief from gastric distress; constipation persisted. 
Died 10 days after inflation. 

Case 12. — A. B., aged 39 years, white, male. Far-advanced pulmonary tuber- 
culosis, invol-wng all lobes, for 10 years. Intestinal disease wth “indigestion,” 
abdominal pain and constipation during last 7 months. April 9, 1929: 1000 cc. 
o,xygen. No improvement. 

■ Case 13. — G. D., aged 54 years, white, male. Far-advanced pulmonary tuber- 
culosis of 7 years’ duration. Intestinal disease with pyrosis, constipation alternating 
■with diarrhea for 10 months. April 11, 1929: 600 cc. oxygen; April 22; 1200 cc.; 
May 14: 1400 cc. Pyrosis persisted. Stools normal in frequency and consistency. 
Died 1 month after last inflation. 

' Case 14. — D. B., aged 17 years, white, male. Far-advanced pulmonary tuber- 
culosis of 1 years’ duration. Entire left lung and right upper lobe involved. _ Intes- 
tinal disease, -with nausea, vomiting after meals, diffuse abdominal pains, diarrhea 
for 5 months. April 18, 1929: 1000 cc. oxygen; May 9: 1000 cc. No improvement. 
Died 15 days after last inflation. 

• Case 15. — R. N., aged 21 years, white, male. Far-advanced pulmonary tuber- 
culosis began 2 years ago. All lobes involved. Poor appetite and diarrhea for 
3-months. April 18, 1929: 1000 cc. oxygen; May 9: 1000 cc.; Juno 1: 1400 cc.; June 
14; 1050 cc.; July 22: 1000 cc. Appetite much better; diarrhea ceased except on the 
eighth day following second inflation. Appetite became poor after fourth oxygen 
injection. Diarrhea recurred 9 days after last inflation. Died 2 weeks after last 
treatment. 

Case 16.— A. K;, aged 23 years, white, male. Far-advanced pulmonary tubercu- 
losis invol-ving all lobes for 1 year. Intestinal disease with lack of appetite, gastric 
distress and diarrhea began 1 month ago. April 30, 1929: 950 cc. oxygen; May 9: 
1000 cc.; May 29: 1000 cc.; June 14: 600 cc. No improvement. Died 1 month after 
last treatment. 

Case 17. — A. L., aged 19 years, white, male. Far-advanced pulmonary tuber- 
culosis of 6 years' duration. “Heart burn,” nausea, diffuse abdominal pains and 
diarrhea for 7 months. May 14, 1929: 1000 cc. oxygen; May 29: 1000 cc.; June 12: 
1200 cc.: June 24: 1000 cc.; July 9: 1000 cc.; February 14: 300 cc.; F^ebruary 21: 
600 cc. ; March 7 : 600 cc. _ Gastrointestinal symptoms much improved, diarrhea 
ceased following first five inflations. Complaints gradually reappeared 17 days 
after treatment was discontinued. No relief was observed by repeated inflations 
instituted 5 months later. Died 2 weeks after last treatment. 

Case 18. — F. G., aged 19 years, white, male. Far-advanced pulmonary tuber- 
culosis for 1 year. Both upper and lower lobes involved. Gastrointestinal symp- 
toms: Lack of appetite, gastric distress, abdominal pain, cramping in character, 
diarrhea for 2 months. May 15, 1929: 1000 cc. oxygen; May 29: 1300 cc.; June 12: 
1000 cc.; June 24, 1500 cc.;_July 9: 1200 cc.; July 23: 1200 cc.; August 13: 1000 cc.; 
August 31: 1000 cc. No relief. Died 2 weeks after last inflation. 

Case 19. — A. H., aged 39 years, wliite, female. Far-advanced pulmonary tuber- 
culosis, invol-ving both upper and left lower lobe, for 4 years. Intestinal symptoms 
began S months ago; Nausea, vomiting, severe abdominal pain after meals, diarrhea. 
June 1, 1929: 600 cc. oxygen. No improvement. Died 2 months after treatment. 

Case 20. — M, H,, aged 29 years, rvhitc, female. Far-advanced pulmonary tuber- 
culosis for 10 years. All lobes involved. Intestinal disease with poor appetite, 
gastric pains and diarrhea Ixigan 14 months ago. June 1, 1929: 400 cc. o.-ej’-gen; 
.lune 24; 850 cc.; July 9: 1000 cc.; July 23; 1000 cc.; August 13; 1000 cc.; August 
: 1000 cc.; September 11; 1000 cc.; Septemlxir 30: 1000 cc.; October 14: 1000 cc.; 
Oefobor 28: 950 cc.; November 19:- 600 cc.; December 10: 700 cc.; December 21: 
500 cc.; .Tanuary 23, 1930: 500 cc.; February 6: 600 cc.; Februarj' 21; 600 cc.; March 
15: sop cc.;March 29; 500 cc.; April 12; 500 cc.; April 26; 500 cc. Complete relief 
from intestinal sjTnpfoms, lasting from 11 to 32 days, when inflation had to be 
repeated. General and pulmonary condition improved during course of treatment. 
Inflations wore discontinued because of intraabdominal adhesions causing consider- 
.ablc discomfort in last one-third of treatment. 
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Case 21. — K, F., aged 45 years, white, male. Pulmonary tuberculosis began 
5 years ago. All lobes involved. Gastrointestinal symptoms: Gastric distress 
following meals, nausea, vomiting, diffuse abdominal pains, diarrhea for 2 months. 
July 10, 1929: 1000 cc. oxygen; July 20: 1200 cc. No improvement. Died 2 months 
after treatment. 

Case 22. — L. R., aged 21 years, white, male. Pulmonary tuberculosis, involving 
entire left lung, with ca\’itation, began 3 years ago. Intestinal disease with gastric 
distress and diarrhea for 3 months. July 12, 1929: 1000 cc. oxygen. No improve- 
ment. Discharged against advice. 

Case 23. — C. N., aged 29 years, white, male. Far-advanced pulmonary tuber- 
culosis, involving all lobes, lor 6 months. Indigestion, abdominal pains, cramping 
in character, diarrhea for 1 month. July 20, 1929: 1000 cc. oxygen. No improve- 
ment. Died 3 weeks after inflation. 

Case 24. — M. X., aged 31 years, white, male. Pulmonary tuberculosis, involving 
all lobes, began 1 year ago. Gastrointestinal sj’mptoms: Gastric distress, diffuse 
abdominal pain, constipation alternating with diarrhea, diarrhea predominating for 
five months. July 22, 1929 : 1000 cc. oxygen. Number of bowel movements reduced 
from 5 to 9 to 2 in 24 hours. Consistency of stools about normal. Relieved from 
abdominal discomfort. This effect lasted for 23 days, when pain and diarrhea 
recurred. Died 6 weeks after inflation. 

Case 25. — R. M., aged 27 years, white, male. Par-advanced pulmonary tuber- 
culosis, involving both upper and left lower lobes, for 8 months. Intestinal disease 
■noth cramping abdominal pains, most marked in the right lower quadrant, and 
diarrhea began 3 months ago. September 6, 1929: 1000 cc. oxj’gen; September 25: 
1000 cc.; October 10: 1200 cc. Number of bowel movements decreased from 10 to 
13 to 4 in 24 hours. No abdominal pains. Patient’s general appearance and mental 
attitude greatly improved. Discharged against advice. 

Case 26. — H. B., aged 21 years, white, female. Far-advanced pulmonary tuber- 
culosis, involving both upper and lower lobes. Duration of pulmonary disease, 
2 years. Gastrointestinal symptoms: Indigestion, abdominal pains, nausea, vomit- 
ing, constipation alternating ndth diarrhea, diarrhea predominating for 2 months. 
September 30, 1929: 300 cc. oxygen; October 9: 750 cc.; October 23: 800 cc.; Novem- 
ber 6: 800 cc.; November 22: 900 cc.; December 6: 1000 cc.; January 7, 1930: 1000 co. 
Complete relief from gastrointestinal symptoms. Stools normal in frequency and 
consistency. 

Case 27. — B. P., aged 23 years, white, female. Far-advanced pulmonary tuber- 
culosis invohdng all lobes for 1 year. Intestional disease with lack of appetite, nausea, 
vomiting after meals, cramping pains, 12 to 14 watery stools daily. October 7, 1929: 
550 cc. oxygen. Free from nausea, vomiting and abdominal pain. Stools though 
watery in character reduced to 6 to 7 in 24 hours. 

Case 28. — F. S., aged 19 years, white, female. Far-advanced pulmonary tuber- 
culosis of 14 months’ duration. All lobes involved. Lack of appetite, gastric pain, 
emesis after meals, pain in right lower quadrant, diarrhea for two months. October 
23. 1929: 700 cc. oxygen. Abdominal pains and gastric distress ceased. Stools of 
better consistency, though not decreased in number. Died 3 months after treatment. 

Case 29. — J. W., aged 30 years, white, male. Far-advanced pulmonary tuber- 
culosis, involving all lobes, began about_ 1.5 years ago. Intestinal disease with 
anorexia, pyrosis, nausea, vomiting and diarrhea for 2 months. October 26, 1929: 
1000 cc. oxygen. All symptoms disappeared. Stools normal in number and con- 
sist enc5'. 

Case 30. — B. W., aged 22 years, white, female. Far-advanced pulmonary tuber- 
culosis, invohdng aU lobes for 8 months. Gastrointestinal sjTnptoms: Amorexia. 
distress after eating, abdominal pain and constipation developed six months ago. 
November 8, 1929: 1000 cc. oxygen; November 22: 700 cc.; November 29: 700 cc.; 
December 6: 750 cc.; December 13: 600 cc. No relief from abdominal symptoms. 
Constipation ceased. Patient had 2 to 3 loose stools from first to third inflation. 
One stool of medium soft consistenc 3 ' from that time on until death. Died 2 months 
from start of treatment. 

Case 31. — W. K., aged 48 years, white, male. Far-advanced pulmonary tuber- 
culosis. invohdng all lobes, began 3 years ago. Intestinal disease with anorexia, 
abdominal pain, constipation followed by diarrhea for 7 months. December 5, 1929: 
1000 cc. oxygon: December IS: GOO cc.; January 7, 1930: 500 cc.; February 1: 500 cc.; 
February 14: 300 cc.; AIarch 7: 300 cc. Abdominal pain greatly relieved, though 
occasionall.v recurred. Stools not as loose as formerly; no change in their number. 
Died 5 months after beginning of treatment. 

Case 32. — J. P., aged 58 years, white, male. Moderately advanced pulmonary 
tuberculosis, invohdng both upper and right middle lobes, for 1 j'car. Intestinal 
dise.ase with ga-stric distress and constipation began 2 months ago. January 8, 1930: 
1000 cc. oxygen ; January 23 : 500 cc. Relieved from gastric distress and constipation. 
Constipation recurs occasionalh' since treatment was discontinued 13 months ago. 
Patient's general and pulmonary condition is stationary. 
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Case 33.— .T. G., aged 27 years, Indian, male. Par-advanced pulmonary tuber- 
culosis, involving entire right lung, with cardtation, for 1 year. Indigestion, gastric 
pain after eating, diffuse abdominal pain for six weeks. No diarrhea or constipation. 
January 8, 1930: 1000 cc. oxygen; January 25; 750 cc.; February 4: GOO cc.; March 7: 
650 cc. Complete relief from symptoms. Symptom-free for 11 months. 

Case 34.— M. IV., aged 37 years, white, female. Far-advanced pulmonary- 
tuberculosis, invol-ving all lobes, began 3 years ago. Intestinal disease with indi- 
gestion, nausea, flatulence and constipation for 3 months. January 18, 1930: 1000 cc. 
o-xj'gen; February 6: 1000 cc.; February 21: 800 cc. Normal stools, rarely recurring 
gastric distress. General and pulmonary condition improved. Discharged 3 months 
after last inflation. 

Case 35. — M. S., aged 18 years, white, female. Far-advanced pulmonary tuber- 
culosis of 1 year’s duration. All lobes involved. Gastrointestinal symptoms; 
Lack of appetite, eramping pain and diarrhea for 2 months. January 28, 1930: 
1000 cc. oxygen ; February G : 1000 cc. ; February 21 : 800 cc. ; March 7 : 800 cc. ; March 
21: 800 cc.; April 8; 600 cc. No improvement. 

Case 3G. — E. B., aged 23 years, white, male. Far-advanced pulmonary tuber- 
culosis, involving entire right lung and left upper lobe, began 1 year ago. Intestinal 
disease with pjorosis, nausea, vomiting, diffuse abdominal pains, diarrhea for 9 months. 
May 2, 1930: 1000 cc. oxygon; May 13; 1000 cc.; May 20; 650 cc.; June 3: 650 cc.; 
July 30: 150 cc. Gastric distress and abdominal pains not relieved. Number of 
stools decreased from 5 to 6 to 2 in 24 hours. All sj’-mptoms recurred shortly after 
treatment was discontinued, in June. AVhen treatment was resumed, in July, the 
patient’s tolerance was so far diminished that further inflations seemed inad-visable. 
Patient’s general, pulmonary and intestinal condition is getting worse gradually. 

Case 37. — B. S., aged 38 years, white, female. Far-advanced pulmonary tuber- 
culosis of 7 j’^cars’ duration. All lobes involved. Lack of appetite, nausea and vom- 
iting after eating, indigestion, flatulence, abdominal pains, constipation alternating 
with diarrhea, constipation predominating. May 2, 1930: 1000 cc. oxygen; June 3: 
1000 cc.; July 8: 1000 cc.; July 30; 900 cc.; August 27: 850 cc.; September 16: 1000 ce.; 
September 29: 1200 cc.; October 18: 1200 cc.; November 1: 1200 cc.; November 15: 
1200 cc.; November 25; 1200 cc.; December 9: 1000 cc. Relief from abdominal pains 
and constipation; dian-hea occasionally recurred. Gastric distress after meals 
persists. 

Case 38. — G. S., aged 37 years, white, male. Far-advanced pulmonary tuber- 
culosis, involving entire right lung and left upper lobe, for 5 years. Intestinal disease 
udth gastric distress after eating, vomiting, abdominal pains, cramping in character, 
diarrhea for 3 months. May 3, 1930: 1000 cc. oxygen; May 13: 1000 cc.; May 20: 
800 cc.; May 27: 900 cc.; June 3; 800 cc. No relief. Died 3 weeks after last inflation. 

Case 39. — R. B., aged 26 years, white, male. Far-advanced pulmonary tuber- 
culosis, invol-ving both upper and lower lobes, began 2 years ago. Intestinal disease 
with capricious appetite, pjTOsis, diffuse abdominal pains and diarrhea for 5 months. 
May 3, 1930: 700 cc. oxygen; May 13: 800 cc. Complete relief from abdominal 
symptoms. Stools normal in frequency and consistency. Died 8 days after last 
inflation. 

Case 40. — J. S., aged 42 years, white, male. Far-advanced pulmonary tubercu- 
losis of 4 years’ duration. Both upper and lower lobes involved. Indigestion, 
abdominal pain, diarrhea for seven months. August 20, 1930: 1000 cc. o.xygen; 
September 2: 1000 cc. Diarrhea disappeared. Slight abdominal pains recurred 
occasionally. Died 10 days after last treatment. 

Case 41. — "T. P., aged IS years, white, male. Far-advanced pulmonarj’- tuber- 
culosis, invohdng entire left lung and right upper lobe, for 1.5 years. Intestinal 
disease with loss of appetite, nausea, vomiting, cramping pains and diarrhea for 
6 months. August 27, 1930; 650 cc. oxygen; September 6: 800 cc.; September 9: 
900 cc.; September 13: 700 cc.; September 19: 1000 cc.; September 23: 950 cc. Ab- 
dominal distress somewhat relieved. Diarrhea lessened; stools less in number but 
watery in character. Died 1 week after last inflation. 

Case 42. — D. P., .aged_21 years, white, female. Far-advanced pulmonarj’- tuber- 
culosis, involving entire right lung and left upper lobe, for 1 year. Intestinal disease 
with severe abdominal pains and diarrhea for 2 months. August 8, 1930: 1000 cc. 
oxygon. Number of stools docre.ased from 3 to 7 to 2 to 3 in 24 hours. Abdominal 
p.ain loss pronounced. Diarrhea and cramping pains recurred in 6 weeks after 
inflation. Died 2 months after treatment. 

Case 43. — W. K., aged 21 j’-ears, white, female. Far-advanced pulmonarj' tuber- 
culosis, involving all lobes, began 1 j'car ago. Intestinal disease with nausea, emesis, 
diffuse abdominal pain and diarrhea for 1 month. September 16, 1930: 1500 cc. 
oxygon; September 23, 1200 cc. Free from gastric distress and abdominal pain. 
Diarrhea censed. Stools normal in consistencj'. 

Case 44. — H. O., aged 34 j’cars, white, female. Far-advanced pulmonarj' tuber- 
culosis of 0 j'ears’ dur.ation. All lobes involved. Poor appetite, nausea, vomiting, 
abdoniinal pain, constipation alternating with diarrhea for 1 j'oar. September 10, 
1930: 700 cc. oxj'gon. No relief. 
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TabiiB I. — Symptomatic Results of Pnecmopemtonetim. 
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Summary. 1. Forty-four cases of tuberculous enterocolitis treated 
by pneumoperitoneum are reported. 

2. The technique of this procedure is simple and practically 
without danger. 

3. The amount of oxygen and the frequency of the inflations 
should be adapted to the individual case. 

4. The subjective feeling of the patient during operation is a far 
better indicator than the manometer. 

■ 5 . The abdomen should rather be underinflated than overinflated. 

6. No treatment should be given during the menstrual period. 

7. Paradoxical oscillations in the manometer were observed in 
3 cases. 

8. The abdominal capacity markedly decreased in some cases as 
the course of treatment progressed. 

9. A case of bilateral phrenic nerve block and a case of bilateral 
artificial pneumothorax simultaneously treated by pneumoperito- 
neum are cited. 

10. The therapeutic effect of this procedure is considered to be 
due to the direct chemical influence of oxygen, the increased intra- 
abdominal pressure and the hj-peremia of the peritoneum and 
intestinal serosa. 

11. Symptomatic relief was noted in 31 (70.4 per cent) of this 
group. 

12. Complete relief was seen in 14 (31.8 per cent), partial relief 
from all intestinal symptoms in 10 (22.7 per cent) ; diarrhea ceased 
while otlier sjTnptoms persisted in 5 (11.3 per cent) ; diarrhea per- 
sisted while other s^Tnptoms ceased in 2 (4.7 per cent). 

13. The duration of sjTnptomatic relief varied from a few days to 
2 years. 

14. There was no relief in 13, or 29.G per cent. 

15. If it is true that adequate nutrition is tlie keystone of defense 
of the body against tuberculosis, the rehabilitation of tlie subcom- 
petent tuberculous intestines by restoring their normal motility 
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and digestive function is of prime importance. Our therapeutic 
efforts should be proportionate to the misery and distress of 
those suffering with this serious complication. The results of our 
limited experience are encouraging enough to advocate the more 
frequent use of pneumoperitoneum in the treatment of intestinal 
tuberculosis. 
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CHRONIC BASAL NONTDBERCULOUS PULMONARY 
INFLAMMATION. 

Its Etiologic Significance. 

By Homer ,H. Cherry, M.D., 

nnsiDENT PHYSICIAN, WAVERLY HlUtS SANATORIUM, WAVERLY HILLS, KY. 


The following investigation was prompted by the concern shown 
by parents now visiting clinics and private physicians for possible 
pulmonary tuberculosis occurring among their children. Although 
this manifestation which I am about to describe occurs far more 
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frequently in children, adults are not altogether free.® Chronic 
nontuberculous inflammation of the mucosa along the basal bronchi 
at first may be looked upon as a benign disease having cough as its 
chief manifestation; and it is cough® that excites the parents’ fore- 
bodings. Fortunately we can tell some that their concern is needless 
since cough is an infrequent symptom of childhood tuberculosis, 
especially if the onset is acute. With this, however, they should 
not be dismissed; we shall see subsequently that very grave anatomic 
and pathologic changes may exist. 

Symptomatology. Many of these patients have no other com- 
plaint than cough -with expectoration. Acute exacerbations with 
fever, malaise, hoarseness and an increase in all chest symptoms 
are common; and it is observed by the parents of the patients as 
well as by older individuals alhicted with the same disease that 
these acute attacks are much more frequent than acute colds 
suffered by their associates. They last 2 days to 1 week and fade 
into the chronic stage again, with occasional persistent cough and 
expectoration between attacks. Growth, weight, feeling of well- 
being and general appearance of the patient do not suffer any 
interference.® Ochsner and Nesbit*® described a mild neurosis 
accompanjdng this condition later in life when bronchiectasis 
developed. 

Physical Examinathri. During the chronic stage there are only 
a few physical signs indicative of this disease. A mild pharyngitis 
is common; tonsillitis and facial sinusitis is no more common than 
in normal individuals, and when present is likely to be a response 
to secondary infection from the basal bronchi; thoracic contour is 
not altered; breathing may be a little more frequent and deeper 
than normal; there is seldom clubbing of the nails. A mild impair- 
ment of the percussion note over the bases may exist. Tactile 
fremitus, vocal resonance and expansion are not disturbed, but the 
breathing may be harsh. Crepitant rales are usually present,® and 
these are increased in number when elicited in the manner of per- 
tussis rfiles. During the acute stages rales are always present; 
between attacks, contrary to Stewart’s® observation, they may 
disappear completely. These rales are located over the basts 
posteriorly or laterally.® When they are found throughout the 
chest a generalized bronchitis exists. WaldbotF® described an 
allergic bronchitis that is confused with other forms of pulmonary 
disease. 

Laboratory Examinations. The sputum is densely purulent dur- 
ing the acute stages and maj' become seropurulent during remissions. 
Pus cells and the various organisms found along the respiratory 
tract arc present when microscopic examination is made. No one 
organism seems to predominate; spirochetes and fusiform bacilli 
are uncommon and seem to have no significance. Charcot-Leyden 
crystals and Cunschmann’s spirals arc not present. 



Fig. 1. — *4, Left bronchi slightly widened; symptoms characteristic. A boy aged 
10 years. B, At first signs of lung abscess of the left base; rapid improvement, with 
disappearance of expectoration and rales. AVidening confined entirely to the left 
base. Girl aged 13 years. C, Free of cough; postural drainage did not produce 
sputum. AVidening confined to left base. Girl aged 18 years. D, Male, 30 years, 
having all the symptoms of frank bronchiectasis. Probably a congenital widening 
and permanently infected, with irradicablc cough. Lung abscess is the brigand in 
the dark aivaiting them. 



Fig. 2. — .4. Roentgenogram showing normal bronchi on the right side and slight 
widening of the bronchi on the left. This patient had all the signs of chronic basal 
inflammation due to widening. She was twenty-five years of age and had Ix>on 
troubled with attacks of productive cough since childhood. Subseriuont lipiodol 
introduction revealed the bronchi extending into the costophrenic angle on the left 
side to have reached a pathologic change. B. An asthmatic bronchus. 
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Roentgenologic Examination. Single or stereoscopic films without 
lipiodol injection may show nothing. If the patient has not coughed 
and expectorated for several hours before® films are taken or if 
the patient is having an acute reactivation at the time, there may 
be indistinct areas of increased opacity along the basal trunks, 
h'liller and Eglee® are of the same opinion, while Hebert® found 
increased translucency due to emph^'^sema. Since the introduction 
of lipiodol by Sicard and Forestier^® much of the uncertainty asso- 
ciated with pulmonary skiagraph}’" has been overcome and in no 
instance has itsdiff erential benefits been more revolutionizing than 
in basal pulmonary inflammation. Until now the syndrome has 
been treated as a single entity. Early in the life of the patient, 
and from a physical and symptomatic standpoint, no other course 
coujd have been possible; but as a result of frequently resorting 
to bronchography, I have been able to prove conclusively that 62 per 
cent (Fig. 1) of this series have underlying anatomic changes— 
bronchial widening— responsible for this clinical syndrome; I have 
been able to record various stages of widening at different ages so 
that it would seem beyond doubt that anomalous development is 
the initiating factor in these cases. The other 38 per cent were 
found not to have widening, and it is my opinion that these cases 
never progress into widening and “clinical bronchiectasis” as do 
the former. In fact, they seem to have the asthmatic type of 
of bronchus. (Fig. 2, B.) Thus we have two groups: the former, 
a grave change; the latter, a benign state of lesser importance. 
So distinctly are the two divided that the following classification 
is proposed: 

Chronic basal nontuberculous pulnionary inflammation. 

(a) With bronchial widening. 

{h) Without bronchial widening. 

It was observed by Ochsner,*® Sauerbruch,” Grawitz* and Duken’® 
that widening of the bronchi most frequently occurred on the left. 
Duken thought^® that the left pulmonary artery constricted the 
left main bronchus before the superior branch came off and that the 
loAver branch most commonly came off at an acute angle, all of 
which would tend to facilitate dilatation. To these suggestions I 
would like to add the possible influence of a continuoush' stimu- 
lated vagus nerve. The left vagus passes anterior and lateral on 
the aortic arch, where it may be pounded upon by this pulsating 
structure, thus stimulating it to dilate the bronchi of its distribution 
Avhich prolonged would facilitate their abnormal development. 
This scries which was composed almost entirely of children consisted 
of 50 per cent unilateral left-sided dilatation. That abnormal 
widening of the basal bronchi has a congenital origin seems undis- 
putable. Grawitz,^ Sauerbruch,- Duken,’® Mex'er* and Henschen" 
were of this opinion. Dunham’' demoirstrated malformation of the 



370 


cherry; PULMONARY' INFLAMMATION 


entire left bronchial tree, ^^^len injected with lipiodol the bronchi 
were found to simulate the budding of the embryologic stage. 

Immediately it is suggested that these cases with uddening go on 
to develop clinical bronchiectasis which they do.^’®’'^ This change 
is slow in some instances and rapid in others^ depending possibly 
on the frequency of reinfection, daily hygienic surroundings, occu- 
pation and the supervening of pertussis, measles or influenza. One 
of this series was well until the age of 8 years, when he developed 
pertussis and failed to recover from the cough; Steidel’s*'’ case gave 
no symptoms until the age of 25 years, at which time he became 
infected and had hemoptysis; Villaret’s'^ case was free of symptoms 
until the age of 32 years; another of this series (Fig. 1, C) at the age 
of 18 years had only periodic attacks of productive cough. During 
remissions she has been entirely free of cough and expectoration. 
These' cases are strongly confirmative of Bezancon’s'^ description 
of dry bronchiectasis. Ochsner,®’*^ Miller® and Eglee® were of the 
opinion that abnormal vddening of the bronchi disposed to basal 
bronchitis and bronchiectasis. These men have worked chiefly on 
adults. Stoney® thought pyorrhea alveolaris frequently was asso- 
ciated with chronic basal bronchitis; Graves, Foster and Hett"* con- 
sidered humid and unhygienic surroundings as the most common 
cause of chronic bronchitis. We find that there are several factors 
tending to produce chronic basal bronchitis, but the important 
thing to remember is that bronchial nddening is a frequent cause, 
and when present the prognosis is greatly altered. 

Differentiation of the Two Types. Frequent reference has been made 
to describers of chronic basal bronchitis who believe that congenital 
widening of the bronchi is an etiologic factor and predisposes to 
bronchiectasis. The symptomatology of the syndrome has been 
described; but an investigation for differential purposes and a 
study of these cases of bronchial widening prior to development of 
clinical bronchiectasis has been but little studied. I maintain that 
an early differentiation of the two should be made, for the treatment 
and prognosis is entirely different. 

The only reliable way to differentiate the two is by means of 
bronchography. Should Roentgen facilities be inaccessible the fol- 
lowing are good differential points; If widening exists the cough 
is apt to be more productive, more chronic; the sputum will be 
more purulent, and when the patient is put in a position for draining 
the basal bronchi and told to cough, considerable brownish-yellow 
or greenish sputum may be produced. This is during attacks; 
between attacks the sputum may disappear completely. These signs 
are not entirely reliable. 

Conclusions.— 1. Basal pulmonary inflammation as described 
above is nontuberculous. 

2. These cases can be grouped as follows; (a) With bronchial 
widening; (5) without bronchial widening. 
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3. When widening exists it is much more common on the left; 
there are strong indications that anomalous development is the 
cause, and the prognosis is grave. 

4. When widening is absent the chances for recover}^ are assured. 

5. There is no specific organism' responsible. 


Summary of Cases. 


Negative. 

Mantoux test 4* 

Family hiistory of pulmonary tuberculosis . 19 
Upper respiratory infection 14 


Positive. 

19 

4 

9 


L. R. R.&L. 

Congenital widening 9 12 0 2 

Average age 13.5 yrs. (Oldest 33 yrs. and 

youngest, 6 yrs.) 


* Figure is number of cases. Total number of cases was 23. 
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TUBERCULOSIS SIMULATING ACUTE LEUKEMIA. 

By Eugene R. Marzdllo, M.D., 

INSTRUCTOR IN MEDICINE, 

AND 

J. Arnold deVeer, M.D., 

ASSISTANT PROFESSOR, OP PATHOLOGY. BROOKLYN, N. Y. 

(From the Departments of Medicine and of Pathology of the Long Island College 

of Medicine.) 


As a definite relationship between tuberculosis and leukemia has 
never been established, we present 2 cases to illustrate that a tuber- 
culous infection may produce a clinical picture simulating an acute 
myeloid leukemia. 

Since 1924, 86 cases diagnosed as leukemia have been studied at 
the Long Island College Hospital and 11 of these showed the presence 
of pulmonary tuberculosis with leukemoid blood pictures. Nine of 
these cases are not included in this report because of the absence of 
postmortem examination. 

Patients suffering from cl^onic leukemia may die of pulmonary 
tuberculosis and occasionally pulmonary tuberculosis may give 
rise to a qualitative or a quantitative increase in lymphatic cells. 
Joachim^ reported a case illustrating that leukemia may give rise 
to infiltrations of the lung simulating tuberculosis. 

The bizarre blood reactions seen in agranulocytosis, in acute 
mononucleosis and in certain cases of severe infections of non- 
leukemic origin, are proof that too much reliance cannot be placed 
upon the blood picture alone. 

The difficulties encountered in the final interpretation of these 
cases are: 

1. Did the patients have myeloid leukemia with tuberculosis as a 
complication? 

2. Did they have tuberculosis which so affected the hemopoietic 
system as to give rise to a leukemic blood picture? 

As far back as 1896, Volpe^ discussed the association of tuber- 
culosis and leukemia and in 1902 Quincke published a case report 
illustrating this association. Many observers stress the frequent 
occurrence of tuberculosis with leukemia and in 1913 Nanta'* col- 
lected 37 cases of myeloid leukemia and tuberculosis. 

The consensus of opinion is that tuberculosis is superimposed 
ujjon the leukemia and the tuberculosis becomes active after the 
body resistance has been lost because of leukemia. 

hTonckcberg'' suggests that tuberculosis may so alter the leukemic 
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reaction that at autopsy one may not find anything characteristic 
of the leukemia. 

Case Reports.— Case 1. G. S., a white female, aged 30 years, entered 
the Long Island College Hospital complaining of vaginal bleeding and 
weakness for 3 months. At the regular menses the flow lasted 10 to 15 
daj'-s instead of the usual 4 to 5. Between periods spotting was present 
and at autopsy this bleeding was found to be due to an eroded pedunculated 
fibroid. The weakness, gradual in onset and described as an early fatigue, 
had become so severe that the patient was confined to bed. The family 
^ history as well as the past personal history disclosed nothing of note. 

Physical Examination. A young, adult female showing good nutrition 
but a definite pallor. Temperature, 101.2° F.; pulse, 100; respiration, 20; 
blood pressure, 100 systolic and 60 diastolic. Fifteen to 20 small, dis- 
crete lymph nodes, 1.5 cm. in size, were present at either side of the neck. 
Hajrsh bronchovesicular breath sounds with small bubbling rMes on deep 
inspiration were heard at both upper lung lobes. Neither liver nor spleen 
was palpable. The vaginal bleeding was present. 

Laboratory Findings. The Wassermann reaction was negative. The 
urine showed a specif gravity of 1020, no albumin, no sugar. Microscopic 
examination of a catheterized specimen was negative. Blood chemistry; 
sugar, 110 mgm.; urea, 28.1 mgm.; uric acid, 3.4 mgm.; creatinin, 1.3 mgm. 
Blood culture was sterile. Throat culture showed a hemolytic streptococcus. 
Sputum examination was negative for tubercle bacilli. Roentgen ray of 
chest revealed “tuberculous changes” scattered throughout both lungs. 

Clinical Course. Weakness and restlessness were the outstanding symp- 
toms. The vaginal bleeding responded only temporarily to blood trans- 
fusions. Temperature was intermittent, varying between 101° and 105°. 
There was marked respiratory difficulty and extreme exhaustion upon the 
slightest exertion. Pulse was 120 to 160 and respirations were 20 to 40. 
Air hunger and stupor were the outstanding terminal symptoms. 

Table 1. — Blood Findings of Case 1. 


Date. 

R, B. C. per c.mm., 
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W. B. C. per o.mm., 
in thousands. 
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50 
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1 

2 

6 

20 

53 

13 

6 

8 
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74 

5 

19 

0 
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2.S 

42 

— 


3 


72 


13 

0 



Rot. = reticulocytes. N.'P. = neutrophilic polymorplionuclears. S.M. = small 
mononuclears. My. O.P. = myeloblasts oxidase positive. My. O.N. = myelo- 
blasts oxidase noRative. N. My. = neutrophilic mj-elociUcs. U.C. = unidentified 
cells. Bl. T. = bleeding time. 

* Confirmed by Dr. Florence Sabin. 




374 


. MARZTIIiLO, DEVEER: 


' Auto-psy. All of the organs showed marked anemia. The dutstanding 
pathologic findings were confined to the lungs. ‘ 

Both lungs were considerably smaller than normal and extremely irregular 
in outline, due to alternately areas of .fibrosis and emphysema. Both 
apices contained old scars. Throughout both ujaper lobes, the upper por- 
tions of both lower lobes and the entire right middle lobe was a fine fibrosis 
producing a coarsely alveolar structure. Along the lower margin of these 
areas was a clearly demarcated line of advance of the sclerosing process, 
apparently fibroid phthiasis. Near the base of the right lower lobe was a 
calcified nodule which was probably the primary focus. An area of hemor- 
rhagic bronchopneumonia in the right lower lobe was covered by a thin 
layer of fibrinous pleurisy. 

Microscopically, the extensive fibrosis was found' to be due to a sclerosing 
tuberculosis. At the margin of the process were well-formed tubercles 
containing giant cells. Tubercle bacilli were found in these areas. Sur- 
rormding the tubercles and in areas adjacent to the tuberculons foci there 
was a mononuclear reaction, the cells consisting of lymphocytes and mye- 
locytic cells. In the bronchopneumonic area, the exudate in the alveoli 
consisted .of fibrin, red cells, and mononuclear cells but showed a complete 
absence of poljrmorphonuclears. 

The spleen weighed 190 gm. and showed the gross picture of acute splenic 
tumor. Microscopically, the Malpighian corpuscles were small and densely 
packed with l 3 Tnphocytes. The pulp was congested and scattered through- 
out were lymphocytes and mj'elocytic cells in about equal nmnbers. Most 
of the latter showed a nongranular cjdoplasm and appeared to be myelo- 
blasts. A few were definitely granular and were interpreted as myelocides. 
Scattered megakarocytes were also found. 

The liver weighed 1900 gm. Its normal markings were well retained. 
There was a slight increase in its fat content and a moderate degree of 
congestion. Microscopically, the sections showed cloudy swelling, slight 
fatty inffltration and congestion. There was only a mild cellular infiltra- 
tion, consisting of normal lymphocytes, in the portal canals and among 
the liver cords. 

The mesenteric and retroperitoneal lymph nodes were somewhat promi- 
nent. Microscopically, thej"^ showed moderate congestion and edema. 
They contained a good manj"^ myelocytic cells but in smaller numbers than 
in the spleen. 

The kidneys showed only slight passive congestion and cloudy swelling 
of the convoluted tubules. 

In the cavity of the uterus a large pedunculated polj'p was found. Its 
surface was eroded and intensely hemorrhagic. 

The ribs contained red marrow. The predominant cells were mj^eloblasts. 
Very few mj'elocj’tes and no poljanorphonuclear leukocjdes were present. 

The tibia contained yellow marrow. 

The other organs showed no gross or microscopic pathologj’^ of note. 
There was no leukemic infiltration beneath an}"^ of the serous surfaces. 

Case 2. — An adult male, aged 30 years, entered the Long Island College 
Hospital complaining of fever (100° to 103° F. for 2 weeks), cough, and weak- 
ness. The cough had been present for 3 weeks and was accompanied bj' 
blood-streaked expectoration. The weakness Avas such that the patient 
was unable to rvalk. The family historj' as well as the past personal history 
was negative. 
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Physical Examination. An adult male, acutely iU and unable to give a 
detailed history. Temperature, 103.2° _F.; pulse, _ 120; respiration, 26; 
blood pressure, 80 systolic and 40 diastolic. Nutrition was poor, skin was 
moist. The mucous membranes were very pale. The posterior cervical 
group of l3Tnph nodes were enlarged, partly coalesced and tender. Six to 
8 1- to 2-cm. sized nodes were present in either groin. The lungs showed 
diffuse harsh bronchovesicular breathing with many sibilant and sonorous 
rales throughout the entire thorax. Dullness was present at the right upper 
lobe. The spleen was felt at the level of the umbilicus. The liver was not 
palpable. 

Laboratory Findings. The Wassermann test was negative. The urine 
showed a trace of albumin, no sugar, and 3 to 6 white blood cells per low- 
power field. Blood chemistry: sugar, 105 gm.; urea, 22.9 mgm.; uric acid, 
2.8 nigm.; 'creatinin, 1.25 mgm. Blood culture was sterile. Sputum was 
found to contain a pneuniococcus type 4 and a streptococcus hemolyticus; 
rio tubercle' bacilli were found in 8 consecutive sputum examinations. 
Roentgen ray of chest was interpreted as pneumonia, right upper lobe, very 
probabl}’’ tuberculous. 

Clinical Course. The temperature was continued in type for 10 days; the 
remainder of the time it was intermittent, varying from 100.8° to 103.4° F. 
The spleen remained enlarged. The lung findings were those of a broncho- 
pneumonia; The patient expired 3 weelm after admission. 


Table 2. — Blood Findings in Case 2. 


Date, 

R. B. C. per c.mm., 
in millions. 

W. B. C. per c.mm., 
in thousands. 

Hfib., per cent. 

Platelets per c.mm. 
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N.P. = neutrophilic polymorphonuclears. S.M. = small mononuclears. L.M. = 
large mononuclears. My. .= myeloblasts. N. My. = neutrophilic myelocytes. 
Eo. My. = eosinophilic myelocytes. U.C. = unidentified cells. 

AtUopsy. The only striking external feature was a marked fuUness of 
the right thorax. 

The right upper and middle lobes of the lung were firmly consolidated 
and their pleural surfaces covered vuth a thin layer of fibrin. The con- 
solidation was due to a tuberculous pneumonia. Large irregular areas of 
caseous pneumonia were separated bj’’ areas of gelatinous pneumonia. 
Scattered tlnoughout the right lower lobe and the entire left lung were 
small caseous nodules ranging from 1 to 5 mm. in diameter. Near the 
anterior margin of the middle lobe was a small depression beneath wliich 
was a calcified nodule, the primary focus. The hilar and mediastinal Ijonph 
nodes were greatlj’- enlarged and almost entirely caseous. The lower half 
of the trachea and both main bronchi were diffuselj' ulcerated. 
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Microscopic examination confirmed the above gross findings. A con- 
spicuous, feature was the almost complete absence of productive changes. 
The tuberculous areas were completely necrotic with little or no epithe- 
lioid reaction and no lymphocjdic or fibroblastic zones. Tubercle bacilli 
were present in enormous numbers. 

The heart was small and flabby. The valves and great vessels were 
grossly normal. 

The spleen was greatly enlarged and weighed 1170 gm. The normal 
configuration was in general retained. It was very firm in consistency with 
moderately thickened capsule through which could be seen scattered irregu- 
lar areas of necrosis. The surface on cut section showed innumerable 
miliary tubercules and irregular shaped areas of infarction. 

Microscopically there was a moderate degree of fibrosis throughout. 
The Malpighian corpuscles were almost entirely missing and those remaining 
were very small and indistinct. The miliary tubercles noted in the gross, 
consisted of areas of caseation necrosis with narrow epithelioid margins. 
No peripheral Ijmiphoid or fibrotic zones surrounded these areas and they 
contained very few giant cells. The pulp was moderately congested and 
contained many megakarjmcytes, large numbers of Ijmiphocytes, myelo- 
blasts, and smaller numbers of myelocjdes, erythroblasts and poljmiorpho- 
nuclears. The cells appeared in varying proportions in different areas. 

The retroperitoneal and mesenteric lymph nodes were moderately enlarged. 
Microscopieally they contained mj'^elocj'tic cells but in much smaller numbers 
than in the spleen. 

The marroxofrom the ribs was very fibrotic. Focal cellular areas contained 
Ijunphocytes, myeloblasts and myelocytes in varying proportions. A good 
many megakaryocytes were also found. 

The liver was normal in size and shape but heavily studded with miliary 
tubercles. Surface and cut section otherwise showed no gross pathology. 
Unfortunately no microscopic studj’’ of the liver was made. 

The kidneys were grossly normal except for cloudy swelling. No tuber- 
cles were grossl}’' Ausible. Microscopically there was found a slight passive 
congestion and cloudy sv'elling of the convoluted tubules. No tubercles 
appeared in the section studied. There was no cellular infiltration in any 
of the renal tissues. 

The gastrointestinal tract showed no lesions of note. No tuberculous 
ulcers were found in the ileum, cecum or colon. 

The remaining ^dscera were grossly normal. No gross leukemic infiltra- 
tion was found beneath any of the serous surfaces. 

Discussion. The modern conceptiorf of the hemopoietic tissues 
as a system, together wdth the newer methods of study of this 
system, lead us to believe that these tissues may occasionally respond 
to any infection in such a wmy as to produce a leukemic blood pict- 
ure. ° Some infections give rise to leukopenia, others to leuko- 
cytosis, and still others to an agranulocjdosis. No one specific 
organism alone is responsible for such individual reactions. 

One is very seldom justified in making a diagnosis from the blood 
picture alone. Not only must the history and the physical findings 
of the patient be correlated with the blood picture, but often a 



Fig. 1. — Case 1. A field showng three myeloblasts. Wright stain. X 1100. 
















Fig. 5.— Case 2. Section of hilar lymph node showing an area of caseation necrosis 
surrounded by an ill-defined epithelial zone. X 100. 
























Fig. 7. — Case 2. Section of ril) marrow showing diffuse fibrosis, moderate num- 
liers of myeloid colls, several megakaryocytes and an occasional nucleated red blood 
cell. X 500. 
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study of the patient’s clinical course and final outcome are necessary 
for the proper final interpretation of that particular case. 

In the above reported cases the presence of tuberculosis was the 
outstanding feature of the postmortem findings. There was absence 
of characteristic leukemic infiltrations in the tissues, and the spleen, 
and bone marrow showed only a moderate myeloid hyperplasia, such 
as one might find in various nonleukemic conditions. Tubercle 
bacilli were demonstrated in the tissues. 

Clinically both patients presented an acute illness of a short 
duration and therefore the presence of either chronic tuberculosis 
or chronic myeloid leukemia seemed unlikely. If they had been 
available for study over longer periods, a more conclusive opinion 
could have been reached on this point. The severity of the condi- 
tion associated with a profound anemia and a myeloid blood picture 
might have justified a clinical diagnosis of acute myeloid leukemia. 
However, the usual hemorrhagic manifestations were absent. 
There were neither purpuric spots nor mucous membrane hemor- 
rhages. In the first case there was neither hepatic nor splenic 
enlargement. In both cases there existed physical signs of pul- 
monary tuberculosis. 

Conclusions. 1. Tuberculosis may so affect the hemopoietic 
tissues as to give rise to a myeloid leukemic blood picture. 

2. We present 2 cases of tuberculous infection, 1 pulmonary, the 
other generalized, with a myeloleukemoid blood picture and a 
clinical course simulating acute myeloid leukemia. 

Note. — The authors wish to express their thanks and appreciation to Dr. Florence 
Sabin for lier aid in identifying the blood cells in Case 1, to Dr. E. B. Krumbhaar and 
to Dr. L. F. Warren for their cooperation in the interpretation of the above reported 
cases. 
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CARBOHYDRATE METABOLISM IN RELATION TO .POST- 
OPERATIVE CRISES IN HYPERTHYROIDISM.* 

By Charles H. Frazier, M.D., Sc.D., 

JOHN KHEA BARTON PROFESSOR OF SURGERY, UNIVERSITY OF PENNSYLVANIA. 

(From the Goiter Clinic of the University Hospital, Philadelphia.) 

. The vagaries of the thiToid gland present many matters that 
deserve thoughtful consideration, and there are many problems 
relating to the toxic goiter still unsolved. There is general agree- 
ment as to the propriety of surgical treatment in the majority of 
cases) there is no disagreement as to the essentials of the operative 
program. There are toda}^ it seems to me, tvo problems of trans- 
cending importance, one which has to do with the arrest of the 
hjqierplastic process once it is recognized; the other, vdth the 
elimination of operative hazards. In Lugol’s solution we have a 
therapeutic measure which acts like a specific but only for a limited 
time. What must we add to or substitute for Lugol’s solution to 
render the results permanent? With the exception of the hazards 
of operation that have to do with the cardiac mechanism, the 
greatest and most disturbing to me has been the postoperative 
crisis. Two-thirds of our fatalities are attributed to this, and once 
a serious crisis is established our efforts to control it have been 
almost futile. I propose to take for my theme today carbohydrate 
metabolism and postoperative crises. 

The last two decades have added greatly to our knowledge of the 
physiology of the glands of internal secretion, but there remains 
still much which we must know before a definite conception of the 
interrelationship of these structures can be formulated. Within 
recent years physiologists have attempted to demonstrate the close 
relationship between the various structures which pour their secre- 
tory products into the blood stream, but until we understand 
more clearly the exact function of each gland and motivating force 
or forces which bring it into play with other glands, our knowledge 
of cooperative effect and correlation must be limited. Cannon, 
more than any other American physiologist, has contributed to 
this subject. He has suggested the interrelationship between the 
thyroid and the adrenals, and he has presented evidence which 
must become more and more important. 

For some years I have been much interested in the varjdng 
postoperative reactions of the hyperthyroid patient. Why is it 
that there are such extraordinary variations in the reactions follow- 
ing operation? To be sure we are reasonably certain that the 

* jVn address before the American Association for the Study of Goiter, Kansas 
City, Missouri, April 9, 1931. 
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more serious reactions are associated 'nnth the highest degree of 
toxicity. But one can never foretell or forecast a crisis that may 
threaten the patient’s life-. It has been said that such reactions 
may be due to an excess of th 3 nroxin thrown into the circulating 
blood as a result of the operation, but you well remember crises in 
the days before the administration of Lugol’s solution, when only 
the superior thyroid vessels may have been ligated and the amount 
of trauma to the glands negligible. 

Four years ago, following the isolation of histamin and cholin 
from certain structures by Best and- others,^ we utilized a similar 
technique for their extraction from various types of thyroids. In 
these we were unable to demonstrate the presence of either of 
these vasodepressor substances in greater amount per gram of gland 
in the thyroid; adenoma or hyperplastic goiter than that found in 
the simple colloid goiter. The experiments were clear cut and left 
no doubt in our minds that these substances could in any way be 
responsible for the varying reaction observed after operation on 
the patient for thyroid disease. 

However, certain suggestive leads have been published from 
time to time which may not be amiss to mention here. Schliephake^ 
has found that after thyroidectomy dogs are more sensitive to 
acetylcholin and less sensitive to adrenalin, as measured by their 
effects on the blood pressure and on the electrocardiogram. When, 
however, the animals were fed thyroid extract their normal sensi- 
tivity to these drugs was restored. It is, therefore, possible that 
a similar amount of cholin may produce more definite effects in 
thyroidectomized patients. 

Of considerably more interest to me has been a studj'^ of the car- 
bohydrate ' metabolism during the hjqierthyroid state. The rela- 
tionship which thyroid secretion has to the liver and adrenals and 
possibly also to the pancreas has attracted the attention of many 
investigators. Cannon and Britton have on a number of occasions 
referred to the effect of emotional states on the production of gly- 
cosuria and hyperglycemia, and Bowman and ICasanin^ have 
reviewed this, .subject thoroughly both from its. physiologic and 
clinical aspects. 

Holst,^ who has made many contributions to the subject of 
thjToid dysfunction, published, in 1921, the autopsy studies in 
4 cases of exophthalmic goiter associated with glycosuria. In these 
he found a decrease in the islands of Langerhans. Numerous 
investigators have recognized the fact that experimental diabetes 
produced by partial extirpation of the pancreas is to an extent con- 
trolled by thyroidectomy. Falta® found that thjToidectomy is 
followed by hypertrophy of the islands of Langerhans. Although, 
in the many observations which appear in the literature there seems 
to be some conflict, yet the weight of the e^^dehce seems t'o be that 
pancreatic and thyroid function affect each other closely. In 
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support of this contention, certain authors have descrihed a hyper- 
glycemia after operations for hyperthyroidispi, but this evidence is 
not conclusive, since hyperglycemia may occur after any operation 
where general anesthesia has been used. 

Rosenberg® carefully studied the glucose-tolerance curves in 
patients with exophthalmic goiter. He believed that sugar excre- 
tion was increased in this disease, but the tolerance curves do not 
parallel the severity of the clinical sjonptoms. With both of these 
deductions John’' agrees, in that he has obtained similar curves 
after glucose-tolerance studies, and he states that his findings sug- 
gest “an increased permeability of the renal filter during active 
hyperthyroidism.” 



V2HOUR 1 HOUR 2 HOURS 

Chabt I. — Curve of blood-sugar levels during glucose-tolerance tests before and 
after thyroidectomy on a patient rvith hjTporplastic toxic goiter. 


As illustration, here are three fairly representative glucose- 
tolerance charts from our series in thyrotoxic patients. The cus- 
tomary technique was followed: First taking a fasting blood sugar 
(venous), then administering 75 gm. of glucose by mouth, then tak- 
ing blood sugar at 1- and 2-hour intervals. It will be noted 
there is considerable variation in the basal rates of these patients, 
both before and after operation. 

One of the most interesting observations bearing on this subject 
has been made by Marks® of Dale’s laboratory. He found that a 
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Chart II. — Curve of blood-sugar levels during glucose-tolerance tests before and 
after thyroidectomy on a patient with hyperplastic toxic goiter. 



'/2HOUR I HOUR 2 HOURS 

Chart HI. — Curve of blood-sugar levels during glucose-tolerance tests before and 
after th^Toidectomy on a patient with toxic adenoma of the. thyroid. 
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secondary hyperglycemia followed injections of glucose or small 
doses of insulin to rabbits which had been fed thyroid extract, but 
whose livers still contained glycogen. However, when thyroid 
extract was fed to the point of depletion of the liver glycogen a 
small dose of insulin or an injection of glucose produced a fatal 
hypoglycemia. 

The observation of Marks, when coupled with that of Bodansky,® 
is of considerable importance. Bodansky noted that thyroxin 
administered to sheep caused a rise in the blood sugar. The ques- 
tion naturally arises, from whence does this increase in blood sugar 
come? If we accept the explanation of Cori, it can come only from 
the liver. Cori’s experiments have proven that muscle glycogen is 
changed to lactic acid which must be synthesized in the liver to 
liver glycogen, before it can be mobilized to increase the blood 
sugar. On the other hand, liver glycogen when mobilized is con- 
verted into glucose. Thus the liver is the sole direct source of the 
blood sugar. It is well known that a hepatectomy causes a fatal 
hypoglycemia. 

These observations, in themselves so pertinent to our theme, are 
of even greater importance when correlated with those of Denis, 
Aub and Minot,!® found that, although a fasting hyperglycemia 
was rarely associated with hyperthyroidism, alimentary hypergly- 
cemia was observed in every instance. 

It would thus seem that thyroid extract or hyperthyroidism may 
cause some increase in the blood sugar; that they cause a diminution 
in the glycogen stores of the liver and, furthermore, the evidence 
at hand suggests that in hyperthiuoidism the liver is not able to 
store gljmogen after feeding as easily as is the normal liver. 

We are faced vdth the fact that even though the liver is glycogen 
poor, glycogen storage is reduced after feeding. The importance of 
realizing these facts lies in the relationship which exists between 
the liver and blood sugar replenishment. Even though the blood 
sugar may be normal, the liver glycogen supply may be extremely 
low. As long as the liver contains any available glycogen the 
blood sugar vdll be maintained. However, should a crisis demand 
additional sugar over and above the available supply, hypoglycemia 
can then readily occur. 

One cannot state with any degree of assurance the exact mechan- 
ism involved in the hj'perglycemic response to the increased secretion 
of thyroxin. Shpiner'* believes that the hyperglj'cemia and glyco- 
suria which follow thyroid feeding are probably due to the increased 
basal metabolic rate which is associated with thyroid feeding. It 
is his contention that the thyroid influences carbohydrate metabol- 
ism indirectly. Whether the effect is direct or indirect, anyone 
who has conducted thjToid feeding ejqieriments on the dog vill 
have recognized that the thyroid fed animals are less tolerant to 
starvation than the control animals. 
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Abderhalden and Wertheimer'^ reported that thyroxin or thyroid 
substance administered to dogs, rabbits, guinea pigs, rats and mice 
caused a reduction in the glycogen content of the animal. This 
was especially'' marked in the liver. As the feeding is continued the 
carbohydrate stored in the liver is totally used up and the blood 
sugar falls. Associated vdth these changes, if the feeding is main- 
tained, is a rise in the body temperature, an increase in the carbon 
dioxid output and death'. 

One might go on indefinitely revie\sdng evidence which suggests 
the very close relationship which the thyroid gland has to carbo- 
hydrate metabolism. We are convinced on the basis of the investi- 
gations of others and of ourselves that a rational, postoperative 
therapy must take into consideration this relationship. 

For some years glucose has been used in the postoperative period, 
but not very intelligently. Frequently it was given by rectum, 
a method we now know to be totally ineffectual. There is no real 
reason why it cannot be given by mouth, except that one cannot 
control the rate of absorption. When given intravenously numerous 
precautions are necessary. 

As usually administered intravenously a large amount of glueose 
has been introduced rapidly into the circulating blood. It is sur- 
prising that many surgeons have failed to ascertain the amount of 
glucose which pours through the kidneys by this method. In 1917 
Wilder'^ showed that while the normal individual can take care of 
0.8 gm. of glucose per kilogram of body weight per hour when 
given intravenously, the patient with hyperthyroidism develops 
glycosuria when as much as 0.6 gm. of glucose per kilogram of 
body weight per hour is injected. This would indicate faulty glu- 
cose assimilation. 

Another factor which many investigators and clinicians have not 
considered as carefully as they should is the state of dehydration 
which exists in so many of these cases. Dehydration and glycogen 
content of the liver bear a direct relationship. The liver, even if 
supplied glucose, Avill not store it if sufficient fluids are not available. 
It is of the utmost importance, therefore, to correct dehydration at 
the same time that an attempt is being made to correct glycogen 
depletion of the liver. It is much more important to correct 
dehydration in these cases than it is to correct blood reaction. 

For these reasons we are absolutely opposed to the administration 
of glucose solutions rapidly or in too high concentrations. We 
have found that a 5 to 10 per cent solution is, as a rule, more satis- 
factory. Furthermore, we believe that the slow intravenous con- 
tinuous drop has many advantages over the other methods. 

It permits the addition of fluid at a rate at which the tissues, which 
normally take a part in the storage of water, can accommodate it. 
Thus other ^'ital cells which normally take little part in water 
metabolism are not called into action. It lessens the danger of 
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“speed shock,” so that reactions are rare. It permits of the very 
slow administration of glucose at a controllable rate, so that the 
injected glucose is utilized both in sparing the body stores and 
furthermore by suppljdng additional amounts for storage. It is 
only rarely that glycosuria appears when glucose is administered in 
this way. And at the same time it permits one to introduce fluid 
and food in predetermined amounts, since by regulating the rapidity 
of the drip one can calculate the total amount of fluid and glucose 
which can be given in a 24-hour period. 

I am convinced that we have less alarming reactions and have 
saved lives since Ave adopted this technique. The folloAving records 
are cited as illustrations of the effect of glucose solution, properly 
administered, in patients AA'ith severe postoperative crises. 

Case Reports. Case 1. — D. G., aged 24 years, was admitted to the 
Thyroid Clinic of the University Hospital, February 12, 1931. 

History. Her illness covered a period of 18 months, during which time 
nervousness, emotional instability, tachycardia, tremors, excessive fatigue, 
frequent headaches and sleeplessness had progressively increased. She had 
lost 51 pounds in weight. For 3 months she had noticed enlargement of 
the th 3 Toid and e.xophthalmos. At that time she was hospitalized elsewhere 
for 3 Aveeks, where she A\'as given iodin and kept at rest, with no improA'e- 
ment. 

Previous Medical History. Pneumonia in childhood; frequent attacks of 
tonsillitis; tonsillectomj'- in her twelfth j'ear; appendicitis Avith appendec- 
tomy when 18 j'ears of age. 

Social History. Married 3 j'ears; deserted by husband after 1 month. 
One uneA'entful pregnancy 20 months ago. 

Examination. Blood pressure AA^as 146 systolic and 70 diastolic. Pulse, 
130. Flush over face, neck and thorax. Whole body surface warm and 
moist, h'larked exophthalmos. Diffuse firm th}Toid enlargement. Heart 
action pathologically Augorous. Marked tremor of fingers and tongue. 
Quadriceps weakness; tendon reflexes hj'peractwe. 

Electrocardiogram. Simple tachycardia. 

Basal Metabolism. In a period of 3 weeks: 82, GO, 54, 63. 

Pre-operative Medication. Lugol’s solution, 15 minims; sodium bromid, 
15 gr. luminal, 1-1 daily, from Februarj^ 13 to March 5, 1931. 

Operation. March 5, 1931. Right lobectomj'. Two hours before she 
receh’ed 0.6 gram of sodium amjdal and 15 minutes before morphin sulphate, 
I, gr. and atropin sulphate, gr. These were supplemented by light 
nitrous oxid anesthesia. Blood sugar immediatelj' before operation Avas 
76 mg. per 100 cc. and a half hour after operation 104 mg. 

. Continuous A'enoclj'sis glucose, 10 per cent, was started immediatelj’. 

8 hours after operation; Temperature, 102°; pulse, 152; respiration, 32. 

20 hours after operation: Temperature, 102°; pulse, 160; respiration, 30. 

24 hours after operation; Temperature, 101.3°; pulse, 144; respiration, 
32; blood sugar, 99 mg. 

During the first 24 hours the fluid intake AA-as 2120 cc., including 1500 cc. 
of 10 per cent glucose. ^Medication included Lugol’s solution, 3 cc.; sodium 
aniA’tal, 9 gr. and morphin, 4 gr. 

ThirtA’-tAA'O hours; Temperature, 101°; pulse, 184; respiration, 32. 
Patient delirious. In one of the fcAv moments she was not being AA'atched 
she got out of bed. Continuous A-enoclj'sis re.sumcd. 

Forty-eight liours: Temperature, 101°; pulse, 160; respiration, 26. 
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During the second 24 hours the patient received 2000 cc. of 10 per cent 
glucose; 1140 cc. water; sodium amj^tal, IS gr; Lugol’s solution, 4 cc., and 
moi-pliin sulphate, 1 gr. Venoclysis discontinued. 

60 hours: Temperature, 103°; pulse, 148; respiration, 26. 

72 hours: Temperature, 100°; pulse, 128; respiration, 32. 

96 hours: Temperature, 100°; pulse, 104; respiration, 24. 

120 hours: Temperature, 98°; pulse, 100. 

Comment. This case was recognized as a bad operative risk. 
Her basal metabolic rates were high and responded only moderately 
to treatment; she had lost much Aveight; she had been sick for 1| 
years and was not relieved by rest and iodin. It was a matter of no 
surprise Avhen she developed a crisis marked by great restlessness, 
delirium and tachycardia. I am reasonably confident, judging from 
my experience Avith other cases, that Avithout the continuous glucose 
Amnoclysis the patient Avould not have survived. In this, as in the 
second case, the tendency to hyperpyrexia seemed to be controlled 
by the speeific glucose therapy. 

April 3, 1931. The subsequent conAmlescence was uneventful. 
One month after the operation the patient was quite composed, 
she had gained 3 pounds, was much stronger and had no palpitation. 

Once a crisis is established the patient usually succumbs AAuthin 
48 hours. Only 2 of our cases have lived beyond that time. 

Case 2;— M. S., aged 30 years, was admitted to the Thyroid Clinic of 
the University Hospital, January 12, 1931. 

History. For 2| years she had suffered with nerAmusness, weakness, 
palpitation, dyspnea, emotional instability and exophthalmos. She had 
lost 32 pounds. Fwe Aveeks after the onset of her illness she had a thyroid 
operation elscAvhere. Her goiter was not reduced in size and all of the signs 
and symptoms of thyrotoxicosis were aggravated, becoming progressively 
worse until admission. 

Past Medical History. Quinsy 9 years ago folloAA^ed b}’’ tonsillectomy. 

Family History and Social History. Inconsequential. 

Examination. Blood pressure Avas 200 s 3 ’^stolic and 110 diastolic; pulse, 
130. 

Marked exophthalmos, verj^ restless, face flushed, sldn warm and moist. 
Marked bilateral thyroid enlargement. Heart enlarged; systolic apical 
murmur. Marked tremor^, of Angers and quadriceps AA'eakness. 

^^fliite blood cells, 9600. Fractional gastric anal}'’sis showed no free 
hydrochloric acid. 

Basal Metabolism. Before operation: 47, 32, 30. 

Pre-operative Treatment. Lugol’s solution, 16 minims; sodium bromid, 
1 gram luminal, n gi’- daily for 19 da 3 '^s. 

Operation. January 31, 1931. AA'^ertin, 5.2 cc., AA^as gwen 1 hour before 
a right lobectomy under light nitrous oxid anesthesia. The pulse was 148 
at the start and 120 at the end of the operation. At no time Avas there free 
bleeding. ^ When she arriA^ed at the ward the blood pressure was 162 s 3 'stolic 
and 98 diastolic; temperature, 98°; pulse, 152; respiration, 32. 

TAA’elve hours after the operation the temperature rose to 102.3° and the 
pulse to 192. At the time I did not anticipate she would survive more than 
a fcAv hours. She was giA'en 400 cc. of 5 per cent glucose, and her condition 
nnproA'cd almost immediatel 3 % The crisis seemed under control. 

Twenty-four hours after the operation a second crisis seemed impending. 
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The temperature which had returned to normal rose to 101° and the pulse 
to 186. She became cj^anotic and again the end seemed not far off. Con- 
tinuous intravenous medication with 5 per cent glucose was begun. In the 
second 24 hours she received 3500 cc. of a 5 per cent glucose and again there 
followed a degree of improvement which encouraged us to believe the crisis 
had been stemmed. 

Unfortunately at this time it was cAudent the patient was developing 
pneumonia to which she eventually succumbed, but not until 86 hours after 
the operation. The necropsy revealed a status thymoljmphaticus, bilateral 
bronchopneumonia and a right lobar pneumonia. 

Comment. It is my belief that had the patient not developed 
pneumonia she ivould have survived. At all events she did not 
succumb within the first 48 hours as did most other patients in 
crisis, but lived 3^ days. I am inclined to believe her life was 
prolonged by the liberal use of glucose. 

Just what causes these crises is as yet a matter of speculation. 
That glucose helps to tide the patient over a very critical period 
w^e feel sure. Perhaps the entire process is one of disturbed carbo- 
hydrate metabolism, though the problem may be more complicated. 
Perhaps it is also associated with an acute thyroid or parathyroid 
dysfunction or both over wdiich glucose may have a moderating 
influence. I realize we hai'^e been dehdng in matters controA>’ersial, 
but if progress is to be made we must permit ourselves to indulge 
in speculation. In some particulars w'e have gone beyond the 
speculative field as to carbohydrate metabolism and as to the 
relation of the thyroid to pancreas and liver. 

Siunmary. 1. There is both experimental and clinical cAudence 
to proA'e that hyperglycemia is associated AA’ith hyperthjToidism. 

2. Hj^iertrophy of the islands of Langerhans has followed 
thyroidectomy and per contra in exophthalmic goiter with glycosuria 
there is a decrease in these islands. 

3. Hyperthyroidism exhausts the glycogen stores in the liver, 
the liver seems to be the only source of blood sugar, 

4. A crisis may demand sugar OA'er and above the aA’ailable supply 
and may precipitate a fatal hypoglycemia. 

5. If we recognize a relationship betAA-een thyroid dj^sfunction 
and carbohydrate metabolism, glucose properly administered may 
be a rational agent in the management of postoperative crises. 

REFERENCES. 

1. Best, C. H., Dale, H. H,, Dudley. H. W., and Thorix;, AV. V.: Nature of 
Vasodilator Constituents of Certain Tissue Extracts, J. Physiol., 1927, B2, 397. 

2. Schliephake, E.: Zur Konntnis des Scliilddruscncinfluasos auf die AVirkung 
vcgetativcr Gifte, Arch. f. exper. Path. u. Pharmakol., 1928, 132, 349. 

3. Bouman, K. M., and ICnsanin, J.: Sugar Content of Blood in Emotional 
States, iVrch. Neurol, and Psj-chiat., 1929, 21, 342. 

4. Holst, J.: Glycosmia and Diabetes in Exophthalmic Goitre, Acta mcd. 
ScandinaA'., 1921, 55, 302. 

5. Falta, AA’.: AAvitere Mittcilungen fiber die AA'echsehvirkung dor Drusen mit 
innerer Sekretion, AA’icn. Win. Wchnschr., 1909, 22, 1059, 


FEAY: EFraCT OF EPHEDRIN UPON THE HUMAN STOMACH 387 


6. Rosenberg, M.: Blutzuckerstudieren: 2. Die alimentare Hyperglykamie bie 
Gesunden, Diabetikern und Basedowischen, Arch. f. exper. Path. u. Pharm., 1922, 
93, 208. 

7. John, H. J. : Carbohydrate Metabolism in Hyperthyroidism, Endocrinology, 
1927, 11, 497. 

8. Marks, H. P.: Effect of Thyroid Feeding on Sugar Tolerance, J. Physiol., 
1925, 60, 402. 

9. Bodansky, A.: Antagonistic Effects of Insulin and Thyroxin, Proc. Soc. 
Exper. Biol, and Med., 1922-1923, 20, 538. 

10. Denis, W., Aub, J. C., and Minot, A. S.: Blood Sugar in Hyperthyroidism, 
Arch. Int. Med., 1917, 20, 964. 

11. Shpiner, L. B.: Further Studies on the Alleged Interrelationship of Pancreas 
and Thyroid, Am. J. Physiol., 1927, 83, 134. 

12. Abderhalden, E., and Wertheimer, E.: Studien iiber die Wirkung des Thyrox- 
ins auf den tierischen Organismus und insbesondere auf die Warmeregulation des 
Gleichwarmbliiters, Arch. f. d. ges. Physiol., 1928, 219, 588. 

13. Wilder, R. M.: d-Glucose Tolerance, Arch. Int. Med., 1917, 19, 311. 


THE EFFECT OF EPHEDRIN UPON THE HUMAN STOMACH AS 
DETERMINED ROENTGENOLOGICALLY. 

By Walter W. Fray, M.S., M.D., 

ASSISTANT PROFESSOR OF MEDICINE (RADIOLOGY), UNIVERSITY OF ROCHESTER, 
SCHOOL OF MEDICINE AND DENTISTRY, 

(From the Department of Radiology of the Strong Memorial Hospital and the 
University of Rochester, School of Medicine and Dentistry, Rochester, N. Y.) 

Few roentgenologic observations concerning the effect of ephedrin 
upon the human stomach* have been made. These reports are 
conflicting. 

Poliak and Robitschek (1926),^ using the roentgenologic method, 
noted that gastric peristalsis and the rate of gas'tric emptying were 
increased after oral ingestion (20 drops of 10 per cent solution), 
but were unable to venture an opinion whether this was due to a 
direct stimulation of the gastric musculature or a reflex action as 
a result of the irritant effects on the mucosa. Marcou and Savulesco 
(1928)^ worked with this same problem, employing a different 
method. Ephedrin was injected intravenously in varjdng amounts 
after the subject swallowed a balloon which was connected with a 
water manometer. Doses of 0.1 to 20 mg. produced an inhibition 
of gastric movements, followed by exaggerated movements in the 
case of the 20-mg. dose. Doses beloAV 0.1 mg. either produced no 
effect or transitory contraction only. Scholtz and Mohos (1929)^ 
studied 22 cases roentgenologically, examining each case routinely 
without the drug for control purposes and repeating the test with 
the drug (0.05 gm. subcutaneously) on the following day. They 

'^Throughout this study the duodenal bulb and stomach have been considered 
as a single functional or physiologic unit, and the expression, stomach, should be 
interpreted by the reader as having this connotation. 
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found a constant inhibiting effect on tone and peristalsis, with 
prolongation of emptying time. 

•Thus a considerable difference in opinion arises. These opinions 
vary from a purely stimulative effect to one of pure inhibition. 

Several attempts have been made to solve this problem by study- 
ing the action of ephedrin experimentally on animals, but here also 
much of the evidence is conflicting. This is particularly true of the 
isolated muscle preparation. With the organ in situ, few observa- 
tions have been made. These, in general, suggest a relaxation with 
inhibition of peristalsis (Kinnaman and Plant, 1927'*; M’Crea and 
MacDonald, 19280- Chen and Schmidt (1930)®, after an excellent 
summary of these effects, write the opinion: “So it is very evident 
that the effects of ephedrin upon movements of the gastrointestinal 
tract in sihi appear to be much more nearly like those of epinephrin 
•than in the case when two agents are tested upon isolated muscle 
preparations.” As Chen and Schmidt add, it is the effects obtained 
until the organ in situ which are of therapeutic or clinical impor- 
tance. It was believed by the present writer that roentgenologic 
observations were valuable in a study of this type because it per- 
mitted the study of the effects with the organ in situ without the 
introduction of abnormal stimuli incident either to operation or 
anesthesia. 

Antispasmodics have long been used by the roentgenologist in 
his gastrointestinal work. Atropin has been used chiefly in this 
respect, and by many was believed to possess diagnostic significance 
in the dift'erentiation of functional or reflex spasm from that due 
to an intrinsic lesion. More recently. Holmes and Dresser (1928)’* 
have used amjd nitrite to relax spasm. Its action was found to 
be irregular, particularly in cases of pylorospasm. Ephedrin, 
though now a well-known antispasmodic, has not been used by 
roentgenologists in studying the gastrointestinal tract. 

The present study was undertaken to : (n) Determine the effect 

of ephedrin on tone, peristalsis and spasm of the stomach; (6) study 
its effects comparatively in stomachs with and without local disease; 
(c) compare its objective effects Avith atropin. The physiologic 
action of atropin is produced, of course, in an entirely different 
way than in the case of ephedrin, the former producing relaxation 
through the inhibition of the parasympathetic while ephedrin 
appears essentially sympathicomimctic (Chen and Schmidt, 1930®). 

Method. Fifty-eight cases were studied before and after the oral 
administration of ephedrin and 39 cases before and after the sub- 
cutaneous injection of atropin. The repeat examination with 
ephedrin or atropin was always made on the same day and within 
0..5 hour after the first examination. This was considered a neces- 
sary prerequisite, since normal stomachs vary markedly from day 
to day in tone and peristalsis and in the presenee or absence of 
spasm. The failure to take this time factor into account Avill result 
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in faulty deductions concerning the. influence of any drug upon the 
stomach and is an objection to the study of the effects of atropin 
after oral administration, since considerable time must elapse before 
an individual can be safely atropinized by the oral method. ' Many 
types of spasm are transitory, and the disappearance of spasm on a 
second examination should not be taken as evidence that any drug 
administered between the two examinations produced the effect 
observed, if a considerable time elapses between the first and second 
examinations. 

Ephedrin possesses this great advantage, that the physiologic 
effect of the drug is obtained within a matter of minutes after oral 
ingestion. Usually 30 minutes were sufficient, though many of the 
cases were followed longer (1 to 2 hours) in order to make several 
sets of observations on the same case. The dose of ephedrin varied 
from 50 to 150 mg. The drug'was the natural product of Ma Huang 
manufactured by Eli Lilly & Company and by the Abbott Labora- 
tories. While there are 6 isomers of ephedrin, and the intensity 
of the physiologic effects vary according to the isomers used, only 
2 of these (1-ephedrin and d-pseudoephedrin) occur in the natural 
product (Chen, Wu and Henriksen, 1929®). Both of these are 
known to exert a pressor effect (cats), the former showing the more 
pronounced effect. Both are reported by Chen and his associates 
to have an inhibiting effect on the smooth muscle of the intestines 
of the rabbit. The natural product, therefore, would appear to be 
satisfactory for a study of this type; in fact, many of the artificially 
prepared isomers would probably not be as satisfactory if the pressor 
effect be accepted as a reliable guide. The natural drug is mostly 
1-ephedrin, and this is known to be very active, physiologically 
exerting a pressor effect approximately 35 times as great as the 
weakest isomer. 

In order to insure the employment of an adequate physiologic 
dose, blood pressure and pulse rate were taken before and after the 
administration of ephedrin, with the patient recumbent. If neither 
of these were affected by the drug the dose was repeated until the 
pressor effect was obtained. An increase in blood pressure or pulse 
rate of 15 was the smallest elevation accepted as indicative of the 
pressor or the cardiac stimulant effect. 

_ The cases were selected during the course of routine gastro- 
intestinal examinations usually because of the presence of spasm, 
though in many instances spasm was absent, and the drug was ad- 
ministered to determine the effect on peristalsis and tone. A total 
of 97 cases were studied, of which 58 were given ephedrin and 39 
atropin. The subjects were all adults, varjdng in age from 20 to 
73 years. 

Results. Action of E-phedrin on Tone, Pcrisfahi^s and Spasm of 
Normal Stomachs Free of Organic Disease. Out of the total of 
58 cases studied 32 cases were found to be free of local disease. 
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Thirteen of these were studied hath particular attention to peristalsis 
and tone. In 11 cases peristalsis was definiteJy decreased, while 
in 2 no demonstrable change was apparent. In all cases where 
peristalsis was diminished the tone was likewise decreased. Figs. 1 
and 2 show the usual reaction obtained in normal stomachs. 

Tn'entj’'-one of the 32 cases were studied because of the presence 
of spasm. Most of these were cases of pylorospasm, though 5 of 
them showed spasm at a distance from the pylorus affecting the 
pars media. After ephedrin, 10 out of 15 cases of pylorospasm 
showed a disappearance of the spasm sufficient in degree to permit 
the filhng of the duodenal cap. In most of these cases, howe^^er, 
the relaxation was not complete and barium passed only in small 
amounts from the pylorus. The remaining 5 out of 15 cases showed 
no change, and in several of the cases the spasm appeared to be 
greater than at the initial examination. Figs. 3 and 4 illustrate 
the persistence of pylorospasm of the stomach in a young adult 
(without ewdence of a local lesion) after a dose of 150 mg. of ephedrin. 
This patient showed a very marked pressor effect, but in spite of 
the fact that the dosage was sufficiently high to produce a decided 
physiologic reaction, the spasm did not disappear. Of the 5 cases 
showing spasm elsewhere in the stomach, 4 showed a notable change 
with practically complete disappearance of spasm. 

A tj'pical case of advanced cardiospasm was examined during 
this series and carefully followed after ephedrinization. The 
ephedrin exerted no observable effect on the spasm of the esophagus, 
though the ephedrin effect on tlie stomach (diminished peristalsis 
and tone) was e\’ident. 

Thus, in summary it is to be noted that ephedrin commonly 
decreases tone and peristalsis of the normal stomach or of the 
stomach free of organic disease. In this series there was no e\’idence 
of a stimulating effect either in tone or peristalsis. Ephedrin, on 
the other hand, does not appear to be as effective in relaxing pyloro- 
spasm, though in many cases (two-thirds) a partial effect is obtained. 
In a single case of cardiospasm no effect on the spasm was apparent. 

Action of Ephedrin on Tone, PcristaM^ and Spasm in Cases of 
Organic Disease. The chief intrinsic lesion (lesion within upper 
gastrointestinal tract) in these cases was duodenal ulcer (14 cases); 
a few cases of extrinsic lesions, such as periduodenal adhesions 
(7 case.s), cancer of gall bladder (1 case) and cancer of esopha^s 
(1 case) are included. Three cases were of undetermined origin. 
Eleven of the 14 cases of duodenal ulcer were studied nith particu- 
lar attention to changes in peristalsis and tone. In 6 of these ffiere 
was endence of a decrease in peristalsis and tone, the others showing 
no perceptible effect. Seven cases of duodenal ulcer showed per- 
sistent spasm, chiefly pylorospasm, and in only 2 of these cases was 
any change noted after ephedrin. A tj’pical incisura of the duo- 
denal cap due to the presence of a local ulcer was followed in this 
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group. Figs. 5 and 6 illustrate the persistenee of the spasm of the 
circular muscle fibers at the level of the ulcer after a dose of 125 mg. 
of ephedrin. 


Table 1.— Results Obtained on Tone, Peristalsis and Spasm After the Use 

OF Ephedrin. 


Type of lesion. 

Effect on tone and 
peristalsis. 

Type of spasm. 

Effect on spasm. 

No. of 
cases. 

Relax. 

prod. 

No 

change. 


No. of 
cases. 

Relax. 

prod. 

No 

change. 




f 

Cardiospasm 

1 

0 

1 

No lesion, 32 cases 

13 

11 

2 \ 

Pylorospasm 

15 

10* 

5 




1 

Other spasm 

5 

4 

1 


] 



Cardiospasm 

0 



Local lesions: duodenal 

11 

G 

5 1 

Pylorospasm 

G 

2 

4 

ulcer, 14 cases 

1 


1 

Other spasm 

1 

0 

1 




1 

Cardiospasm 

0 



Extrinsic lesions, 9 cases 

3 

3 

0 ] 

Pylorospasm 

5 

1 

4 




1 

Other spasm 

1 

0 

1 




1 

Cardiospasm 

0 



Undetermined, 3 cases. 

1 

0 

1 j 

Pylorospasm 

1 

0 

1 




■ 1 

Other spasm 

1 

1 

0 

Totals, SS cases . 

28 

20 

8 


3G 

18 

18 


* Partial. 


The extrinsic lesions (9 cases) were similarly studied. Three 
were followed for changes in tone and peristalsis, with a positive 
result in all 3. Five cases of pylorospasm were followed in this 
group and in only 1 case was any change apparent. A typical 
incisura of the stomach was followed in this group and ephedrin 
was without effect. 

Summarizing, relaxation after ephedrin in the presence of a 
local intrinsic lesion occurs in about one-half of the cases. This is 
considerably less than noted in cases in which the stomach and 
bulb show no lesion. It is probable, however, that the use of 
ephedrin possesses no diagnostic value in the differentiation of 
intrinsic and extrinsic lesions, though the high tone and spasm tend 
to persist longer and are modified less by ephedrin in cases where 
local disease is present. 

Blood-pressure readings and pulse rates were recorded on approxi- 
mately two-thirds of the cases in order to insure gi^dng the drug in 
adequate doses. These were of interest in showing that usually 
either blood pressure became elevated or the pulse rate increased, 
but it was uncommon for both the blood pressure and pulse rate to 
mcrease markedly (above 15 points) in the same subject. Only 
5 cases in this series showed both an elevation of blood pressure and 
heart rate exceeding 15. In fact, in several of the cases the pulse 
was actually slowed while the , blood pressure became elevated. 
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This slowng of the pulse is probablj’^ compensatory to the pressor 
effect. 

Pronounced reactions to the drug at the dosages given were dis- 
tinctly uncommon. Evidence of slight toxic effects was found in 
approximately 15 per cent of the cases. These effects consisted 
chiefly of nausea and palpitation. In some of the cases direct 
questioning was required to elicit information concerning these 
reactions. I^Tiile nausea was one of the common slight reactions, 
vomiting occurred in only 1 case. Two cases showed a transitory 
arrhythmia. In general, reactions were absent or minimal in those 
cases where the pressor effect of the drug was not marked. In only 
1 case was a ^dolent reaction obtained. This occurred in a nervous 
young Italian, of rather slender build. His blood pressure rose 
from 122 systolic, SO diastolic to 205 systolic, 110 diastolic at the 
end of the first hour, reaching a peak of 220 sj'’Stolic, 115 diastolic 
at the end of the second hour. Marked nausea and a severe 
pounding headache, the throbbing character of which made the 
patient aware of each cardiac systole, were the outstanding features. 
There was some retching, but only a few cubic centimeters of bile- 
stained material were vomited. His blood pressure fell during 
the course of the third hour and reached a level of 165 systolic, 
90 diastolic at the end of 2.75 hours, and as it fell the reaction 
diminished. His pressure on the following morning was normal 
(120 systolic, 78 diastolic). This patient was given the drug 
because of the presence of p 3 dorospasm, and it is a noteworthy fact 
that the drug not only failed to remove the spasm, but the reaction 
appeared to make the spasm more pronounced, the latter affecting 
the duodenal cap as well as the pyloric end of the stomach. (Fig. 4.) 

Atropin. Series. In the following series 39 indi\dduals were 
examined prior to the injection of 1.5 mg. of atropin subcutaneouslj', 
and after the elapse of approximately 25 to 30 minutes were re- 
e.xamined to observe changes. The subcutaneous route was em- 
ploj'ed in order to avoid, as much as possible, the time factor. 
In order to insure employing atropin in proper physiologic dosage 
the pulse rate and dryness of mouth were followed. All cases at 
the time of the second examination showed definite drjmess of the 
mouth and usually an increase of 20 to 30 in pulse rate. Excep- 
tionally an increase of 40 or more occurred. 

Action of Atropin in Cases Showing No Local Lesion. Twentj', 
or approximate!}^ one-half, fell in this group. Five cases of mark- 
edly active peristalsis were followed, and in 4, after atropin, peris- 
talsis and tone were much diminished. In 8 cases of pylorospasm 
relaxation of spasm was noted in only 3. Fi\'e cases of cardio- 
spasm were followed without noting any effect. Seven cases of 
spasm of stomach proper showed a definite change in only 3. That 
atropin ma}' fail to relax spasm of a reflex character in the absence 
of any local lesion is well shown by the detailed study of a case of 



Fig. 1. Before ephedrin. 



Fig. 2. — After ephedrin. 


Films Odt.mned BEFOnn and After Ephedrin Illustrating the Usual Rel.^x.^.- 
TioN Obtained by the Drug in the Normal Stomach. 

H. M., .^f'cd 3S years, male, entered M-ith a conijilaint of lower abdominal pain of 
•1 years duration not related to meals. Phj-sical examination was negative except for 
a few carious teeth. The gastrointestinal series showed a normal stomach and duo- 
denum. Twenty minutes after 100 mg. of ephedrin orally, the tone of the stomach 
diminished. Note, however, that faint waves of ix>ristalsis can lx? identified over the 
lower end of the stomach. It was a common finding to note that in the normal 
stomach jx?rist.alsis was commonly diminished rather than completely alxilished. 




Fio. 3. — Before ephedrin. 



Fig. 4. — After ephedrin. 


C.\SE or PyLono?p.^5M Xot Relieved iiy Ephediiix. 

E. X.. jn.ile adult, aped 3S years, cave a history of vacuo distre.'s after meals, 
vari'inc in time but commonly immediately after eatinc. The physical c.vamirintion 
was essentially nocative. The castrointestinal series showed no e\'idencc of a local 
lesion. There was persistent sp.asm affectinc the pyloric end of the stomach. A 
larce oral dose of 125 me. failed to relax this spasm thonch the druc produced a 
marked pressor effect {elevation of systolic pressure of 100). Xote that the con- 
traction of the lower stomach api>enrs more marked after the ephedrin and that the 
base of the cap has Ixtcome similarly nfferted. 




Fig. 5. — Before ephcdrin. 



Fig. G. — After ephcdrin. 

1i.i.Ij'stii.\tixg the Pehsestexce of the Ixcisun.v of Duodex.\e Ulcer After 

ErHEDRlXIZjVTIOX. 

•1. S., nudo, RRed 52 years, pave a twenty-year historj’ of postprandial distress 
relieved hy food and soda. Gastrointestinal examination showed a jicrsistent deform- 
ct'rvature with a spastic incisiira of the prcator curvature of the cap. 
Ephcdrin sulphate (125 nip. orally) failed to relax the spasm of the cap. The patient 
died with cerehral hcmorrhapo one week later. At autopsv the diapnosis of duodenal 
ulcer was verifiod. 




I'lo. S.— After atropin 




Fig, 9. — Following day. 


IliiGstrating Failure of Atropin to Relax Reflex Spasm, 

E, R,, adult male, aged 47 years, gives long history of drug addiction and of syphilis 
of the central nervous system. He was examined roentgcnologically because of his- 
tory of spells of nausea and vomiting, only relieved by morphin. Gastric examina- 
tion made without motility studies at a time when the patient was experiencing 
an attack showed a large defect on the greater curvature over which no peristalsis 
passed and which persisted after atropin (1,5 mg,), subcutaneously. Large doses of 
morphin gave only symptomatic relief. An examination on the follon-ing day revealed 
an entirely normal stomach with the defect absent and with normal peristalsis passing 
over this area. He was operated upon one week later. At this time an essentially 
normal stomach was found. 



Fig. 10. — Before atropin. 



Fio. n. — After of ropin. 


Iplvstratixg Failure of Atropin to Belax .Spa.s.^i Related to a.v Exmissic 

Le.sio.v. 

(CJirom’e Cholecystitis with Cholelithiasi.s). 

C. B.. an atiiilt male, iiEci! 41 years. Rat-e a history of lower abdominal pain of 2 
years duration. At the Kastrointestinnl e.xamination a [x?rsistently irrecular. spastic 
cap w.as noted. After 1.5 niR. of atropin suljcutancoiisl}-. the cap wn.s followed care- 
fullv. fliioroseopicnliy and by films. LarRC, irregular defects ix-r.si.stcd in the cap. 
Peristalsis of the stomach w.as not affected. Three d.a.vs after the ca.strointc.stinal 
examination, a ftali bladder with thickened waIJ.«and nith 225 faceted .-<toncs varyinc 
in sire from 0.5 to 1.5 cm. in diameter was removed at operation. The .stomach and 
duodenum showed no evidence of patholopy. 
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gastrospasm occurring in a patient addicted to the use of morphin, 
with cerebrospinal lues. (Figs. 7, 8 and 9.) This case was exam- 
ined both before atropin and after atropin and later after morphin. 
Neither of these two drugs produced any observable result, though 
the morphin relieved the pain of which the patient was complaining. 
That this defect was entirely spastic was proved by observations 
on the following day, when an entirely normal gastric contour was 
outlined, and by subsequent operation when no pathology relating 
to the stomach was found. 


Table 2. — Results Obtained on Tone, Peristalsis and Spasm After the Use 

OF Atropin. 


• 

Type of lesion. 

Effect on tone and 
peristalsis. 

Type of spasm. 

Effect on spasm. 

No. of Relax, 
cases. prod. 

No 

change. 

No. of 
cases. 

Relax. 

prod. 

No 

change. 

No lesion, 20 cases 

Local lesions: duodenal 
ulcer, 12 cases; gastric 
carcinoma, 2 cases; 
gastric ulcer, 1 case . 

Extrinsic lesions,4 cases 

5 

1 ^ 

• 4 


1 j 

3 j 

^ { 

Cardiospasm 
Pylorospasm 
Other spasm 
Cardiospasm 
Pylorospasm 
Other spasm 

Pylorospasm 
Other spasm 

5 

8 

7 

0 

10 

5 

1 

1 

0 

3 

3 

2 

1 

1 

0 

5 

5 

4 

8 

4 

0 

1 

Totals, 39 cases . 

17 

10 

7 

, 

37 

10 

27 


Action of Atropin in Cases With Local Lesion. Twelve cases of 
duodenal ulcer were studied and 8 of these showed marked hj^oer- 
peristalsis affording us a good opportunity to follow this effect. 
Five out of 8 showed notable diminution of peristalsis and tone. 
The remaining 3 were unaffected, although atropin had been given in 
physiologic dosage. A case of gastric carcinoma likevnse showed 
no change. Ten cases of duodenal ulcer were selected because of 
the presence of pylorospasm, and in only 2 cases was a definite 
positive result achieved. Two cases of duodenal ulcer showed 
reflex spasm of the stomach which was not affected by atropin. 
A single case of gastric ulcer showed marked spasm which was 
unaffected. Similarly," cases of gastric cancer associated with 
spasm showed no change after atropinization. Four cases of 
extrinsic pathology (duodenal adhesions, cholelithiasis and extrinsic 
mass) were studied. Diminution of peristalsis was noted in only 1. 
The failure of atropin to relax duodenal spasm in a case of extrinsic 
pathology (cholecystitis with cholelithiasis) is well illustrated by 
Figs. 10 and 11. This patient showed unusually deep spasm which 
greatly deformed the cap, simulating an ulcer. Atropin did not 
remove this spasm, though operation a few days later proA'cd the 
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diagnosis of cholelithiasis and demonstrated the absence of pathology 
in the duodenum. 

Summary. Ephedrin accomplishes much the same objective result 
that is seen after atropinization. Peristalsis and tone became 
decreased in the vast majority of indmduals with normal stomachs 
after either ephedrinization or atropinization while these effects 
occur much less frequently if a local lesion is present. While 
ephedrin was as successful as atropin in this series in relaxing 
spasm, attention is called to the obvious finding that both of these 
drugs failed to relax spasm in one-half or more of the cases studied. 
No case of cardiospasm appeared benefited by either drug, and in 
cases of pylorospasm it was a common finding to note only partial 
relaxation. Neither of these two drugs should be accepted as a 
diagnostic agent in the differentiation of an intrinsic lesion’from an 
extrinsic one with reflex spasm. Both of these drugs relax spasm 
in the presence of local disease, and it was a very common finding 
to note the absence of any relaxation after the use of these drugs 
in stomachs which were obviously entirely normal. 

It .is quite probable that the impression of the usefulness of 
atropin in this regard has been gained because at a second examina- 
tion on a succeeding day cases in which no intrisic local lesion was 
present did not show spasm, while spasm persisted in cases that had 
local lesions. This undoubtedly is true, but this present work would 
indicate that this is due to the time factor rather than any constant 
action of the drug. It is rare for a normal stomach, free of local 
lesions, to show the same spasm at the same level on different days. 

Conclusions. 1. Ephedrin commonly produces a diminution in 
peristalsis and tone in the human stomach free of local disease. 

2. In relaxing spasm the action of ephedrin is more variable, 
often failing in cases of pylorospasm in stomachs free of local 
pathology. 

3. In stomachs shondng local disease spasm is less often affected 
by ephedrin and less modified when affected than in normal stomachs. 

4. Ephedrin accomplishes much the same objective result that is 
seen after atropinization, though its mode of physiologic action is 
different. 

5. Neither ephedrin nor atropin should be accepted as a specific 
diagnostic agent in the differentiation of an intrinsic lesion from an 
extrinsic one. 

G. Botli of these drugs may relax spasm in the presence of local 
organic disease or may fail to relax spasm of a reflex or functional 
character. 

7. If it is desired to relax a stomach in order to study a question- 
able deformity more readily ephedrinization has the obrious advan- 
tage over the use of atropin in that the former can be accomplished 
in a few minutes by the oral method, permitting the entire study 
to be finished at one examination. 
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8. Great emphasis is placed, however, on the value of a second 
examination on a succeeding day in the study of spasm, since 
stomachs free of organic pathology rarely show the same spasm at a 
second examination. 

9. These drugs are not effective in the relaxation of cardiospasm, 
and their action in cases of pylorospasm is variable.* 

* I desire to express my thanks to Dr. S. L. Warren for aid in preparing the 
manuscript. 
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A STUDY OF THE FIVE-HOUR DEXTROSE TOLERANCE 
CURVE IN TREATED DIABETIC PATIENTS. 

By Elaine P. Ralli, M.D., 

ASSISTING VISITING PHYSICIAN AND INSTRUCTOR IN MEDICINE, 

and 

Jajies Shannon, M.D., 

■ HOUSE PHYSICIAN, THIRD NEW Y'ORK UNnT.RSITY MEDICAU DHUSION, 
BEIiUEITIE HOSPITAL. 

With The Technical Assistance op Arthur Strauss, B.A., 

NEW YORK CITY. 

The severity of diabetes has often been measured by the degree 
of h^’perglycemia that followed the ingestion of a given amount of 
glucose. The majority of investigators have confined themselves to 
a study of tlie blood sugar curve over a period of 3 hours, although 
it is generally felt that the persistence of such a lu'perglycemia is 
of more significance tlian the height.^ John* thinks the 

most significant abnormal feature of such a curve may be its failure 
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to return to the normal fasting level in 3 hours. He considers 
the absolute height of relative value. MosenthaP also stresses 
the importance of duration of the hyperglycemia. MacLean and 
DeWesselow® interpret the ability to get rid of the increased blood 
sugar and return to a normal value ■within a limited time after 
sugar ingestion, as the best indication of an effective carbohydrate 
metabolism. Some investigators only consider a curve that is 
abnormal for 3 hours diagnostic of diabetes.®-® Ohler’® has vdsely 
stressed the importance of keeping tlie mild cases under observation. 
Rabinowitch,^ who observed the relation of the respiratory quotient 
and blood sugar following glucose, feels that "the presence of a 
normal blood sugar 3 hours after glucose ingestion is not a sufficient 
basis for the diagnosis of a normal carbohydrate metabolism.” He 
found the rate of utilization of glucose in diabetics much below that 
of the average normal individual, although no perfect correlation 
existed betu-een this rate and the severity of the disease. 

Because of these facts we decided to study the curve over a longer 
period of time, and to observe the relation of the height of the hj'per- 
glycemia to its duration and of these two to the severitj' of the 
diabetes. A period of 5 hours was selected, as this is the average 
interval between meals for most adults. A total of 26 cases was 
studied. This included 5 normals, 6 mild diabetics, 1 renal glyco- 
suria, 6 moderately severe and 8 severe diabetics. All of the dia- 
betics were patients who were being treated in the Diabetic Clinics 
of the University and Belleime Hospital Medical College of New 
York University, so that the diet, general condition and progress 
of the patient were observed both before and after the tolerance 
test. The diet at the time the observations were made was a con- 
tinuation of the one the patient had been taking, and had been 
uniform for a period of at least 3 weeks. The carbohydrate, protein 
and fat values are recorded in the tables. Sweeney® has shorni that 
the character of the blood sugar curve in normal individuals can 
be greatly influenced by tlie previous carbohydrate, protein or fat 
content of tlie diets. Yffien the pancreas had been stimulated by 
a high carbohj'drate diet tlie carbohydrate mechanism responded 
more quickly and the hj-perglycemia was prevented. The cases on 
a high fat diet showed a marked decrease in tolerance. A high 
protein diet caused a mild inability to utilize glucose. None of the 
patients in our series was on a high fat diet and all but 1 patient 
received more than 105 gm. of carbohydrate daily. 

Procedure. Patients who had run mild, moderate or severe 
clinical courses were selected for the observations. An effort was 
made to obtain an equal number of each tj-pe. Tlie criteria for 
these groups based on clinical observations were: (a) The starving 
blood sugars taken during the patient’s attendance at the clinic; 
(i) the carbohydrate content of the diet; (c) the patient’s ability to 
remain sugar free on the diet; (d) the amount of insulin required to 
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keep the patient sugar free. The mild group were patients who had 
all shown normal star\dng blood sugars, seldom if ever spilled 
sugar, required no daily dose of insulin and tolerated more than 
110 gm. of carbohydrate. The cases selected for this group on these 
clinical criteria were Cases 6, 7, 8, 9, 10, 13 and 25. The moderately 
severe group were patients whose starving blood sugars had not 
always been within the normal range, who spilled sugar after slight 
dietary indiscretions, who tolerated 100 to 115 gm. of carbohydrate 
and who required no insulin or onlj’’ small doses. The cases selected 
for this group on these clinical criteria were Cases 11, 12, 14, 15, 16, 
17 and 18. The severe group were those patients in whom the fast- 
ing blood sugar in the clinic had alwas'S been above the normal level 
and who required insulin daily to remain sugar free. The cases 
selected for this group were Cases 19, 20, 21, 32, 23 and 24. 

The patients were instructed to eat nothing after their supper 
meal and to report to tlie clinic without eating breakfast. A fasting 
sample of blood was taken, the patient emptied his bladder and 
was then given 100 gm. of dextrose dissolved in 300 to 400 ce. of 
water. Blood samples were taken at periods of 0.5, 1, 2, 3, 4 and 
5 hours. The urine was collected during the experimental period 
and examined for sugar by Benedict’s method. The blood proteins 
were precipitated immediately and the sugar determined by the 
modified Folin-Wu method.” 

Results. As a result of the tolerance curves the patients were 
again grouped into mild, moderately severe and severe groups. 
The criteria for these groupings were tlie fasting blood sugar level, 
the height of the hyperglycemia, its duration and the time required 
for the blood sugar to return to its starving level. On this basis 
Ave have considered as mild diabetics (Table 1) those patients whose 
starving blood sugar was normal but rose above the accepted value 
after the ingestion of 100 gm. of dextrose and yet showed a distinct 
fall at the third hour. The moderately severe group (Table 2) 
includes patients with a fasting blood sugar below 150 mg., a marked 
hyperglycemia following 100 gm. of dextrose and the persistence of 
this rise at the third hour of the curve. The severe group (Table 3) 
includes those patients in whom the starving blood sugar was above 
160 mg. and in whom the hyperglycemia was maintained for the 
entire o-hour period. 

In the group of normals (Table 4) the results are similar to the 
normal cmves reported by Gray^ in liis analysis of blood sugar 
standards. The blood sugars at the fourtli and fifth hours showed a 
drop in 4 eases and a slight rise in 2. Several lermlose tolerance 
curves had been done on Case 1, and the character of the curve 
corresponds to those of individuals who have been used to carbo- 
hydrate stimulation. The curve of Case 26, AA-ith renal glycosuria, 
is" a normal curA-e, with the e.xception that the starving sugar level 
is loAver than normal. 
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Table 4. — Normal. 


Case 

No. 

Blood sugar, mg. per 100.ee. 

Greatest 
rise in 
mg. of 
bid. sug. 

Period of 
hyper- 
glycemia, 
hours. 

Urine 

sugar, 

gm. 

Number of hours after taking 100 gm. glucose. 

Starv. 

0.5. 

1. 

2. 

3. 

4. 

5. 

1* 

100.0 

91 

86 

77 

73 

57.0 

64 




2 . . 

75,0 

160 

125 

93 

79 

01.0 

55 

85 

1 


3 . . 

76.0 

121 

133 

133 

44 

57.0 

06 

57 

2 

0.65 

4 . . 

84.0 

156 

113 

80 

71 

82.0 

92 

72 

1 


5 . . 

100.0 

122 

150 

121 

103 

86.9 

80 

56 

2 


26t . 

68.3 

123 

152 

110 

90 

75.5 

67 

84 

1 

0.60 


* This patient had had several levulose tolerance curves done during the 10 days 
preceding this dextrose curve. The character of this curve corresponds to those of 
patients who have been used to stimulation of their carbohydrate mechanism. 

t This patient is the renal diabetic. 

Discussion. In correlating the clinical severity of the diabetes 
with the tjqie of the glucose tolerance curve exliibited by each group, 
we found that in the mild clinical, group 1 case (Case 25) had a 
eurve of the moderately severe type. In spite of the character of 
the blood sugar curve in this patient, it is interesting to note that 
he continues to remain sugar free on an adequate diet with a car- 
bohydrate content of 142 gm. In the moderate severe clinical group ; 
2 cases (Cases 17 and 18) showed curves characteristic of the severe 
tjqie. In spite of the prolonged hyperglycemia these 2 patients do 
not require insulin and remain sugar free on diets containing 160 gm. 
and 142 gm. of carbohj'^drate respectively. In the severe group 
Case 17 is the least severe case, showing the lowest blood sugar at 
the fifth hour and one of the smallest rises in milligrams of blood 
sugar. The severe group as selected clinically all showed the 
prolonged severe type of tolerance curve. 

The discrepancy between the clinical severity of the disease and 
the response to 100 gm. of dextrose followed for the 5-hour period 
requires explanation. It seemed to us that the patients who were 
e.xceptions to their clinical grouping probably have a higher renal 
threshold for sugar whieh is not exceeded by their ordinary divided 
carbohydrate intake. This is substantiated in Cases 17 and IS 
by the faet that less sugar was spilled in the urine during the exjDeri- 
mental period than in the other cases in the severe group. Another 
fact that must be considered is the rate of absorption. Case 17 is 
a cardiae patient with auricular fibrillation and, although the 
])atient was fully digitalized and had no signs of congestion at the 
time tlie curve was done, tlie rate of absorption might have been 
lowered. 

In analyzing tlie blood sugar curves in the mild grouji it seems 
to us significant that the 1 patient (Case 9) in whom tlie blood sugar 
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Iiad not returned to the starving level by the fourth hour is the 
patient who continues to require a definitely restricted carbohj’-drate 



Fio. 1. — Chart of indmdual blood sugar curves of the cases reported. 


diet. Three of the patients (Cases 6, 7 and 13) reached at the fifth 
hour a blood sugar level lower than their starving level. This may 
be explained on the hypothesis of MacLean and DcWesselow/ 
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Fig. 2. — Chart of individual blood sugar curves of the cases reported. 
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supported by the observations of Foster/^ that following the inges- 
tion of glucose there is an overstimulation of the glycogen-forming 
function of the liver. Apparently in the mild diabetic this response 
is not abolished, whereas in the severe diabetic glj'cogen sjmthesis 
does not occur to any appreciable extent and hj'perglj'cemia con- 
tinues unchecked. 



Fio. 4. — Average of tlie five-hour curves in the four groups studied; A, average 
of normal group; B, average of the mild diabetics; C, average of the moderately 
severe group; F, average of the severe group. 


In the moderately severe group 3 cases (Cases 11, 15 and 25), 
with blood sugars at the third hour of 1S6 mg., 153 mg. and 150 mg., 
reached a normal blood sugar at the fifth hour. The otiier 3 cases 
all had blood sugars above 200 mg. at the third hour and at the 
fifth hour were still above 120 mg. Apparently the patient whose 
blood sugar is above 200 mg. at the third liour will not reach the 
fiftli hour with a blood sugar below or equal to his starving level. 
This group also bears out tlie observation of Ohler,*® that the 
fasting blood sugar gives only partial and often misleading informa- 
tion. In all but 1 of these jiaticnts tlie fasting sugar was below 
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148 mg. and, although the total rise in milligrams of blood sugar 
was greater in the patient with the higher fasting level, the hyper- 
glycemia was not maintained for any longer period of time. 

MacLean and De Wesselow® studied the blood-sugar curve in a 
moderately severe diabetic over a five-hour period and found the 
initial blood-sugar level was not regained until the end of that time. 
This inability on the part of the diabetic patient to regain his starv- 
ing blood sugar level seems to us to be of real clinical significance. 
The amount of carbolij'^drate at any one time should not so overload 



Pig. 5. — Three-hour blood sugar curves plotted from the results of other investi- 
gators. A, average of normals from Gray;! B, average of diabetics with fasting 
blood sugars below 120 mg. from Gray;' C, five-hour curve reported by MacLean and 
De Wesselow;® B, average of diabetics with fasting blood sugars above 120 mg. from 
Gray;' E, average of Wishnofsky’s 17 cases.' 

the carbohydrate mechanism that the patient will reach his next 
feeding with an abnormal blood sugar level. TJie state of the blood 
sugar can readily be ascertained by doing a blood sugar before the 
next meal or 4 hours after the previous meal. TJiis seems to us 
more important than a starving blood sugar. 

In both the moderately severe and the severe group the blood 
.sugar level at the third hour is distinctly abnormal. In the former 
group this level is lower than in the severe grouj). As mentioned 
previously, the lowest blood sugar curve in the severe group was 
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that of Case 17, who was classified as moderatelj' severe clinically. 
The important fact in these two groups is whether or not the hyper- 
glycemia is maintained. Can one assume that a blood sugar at 
the third hour below 275 mg., the highest in the moderately severe 
group, will fall to a reasonable level at the fifth hour? It seems to 
us that this question is best answered by an estimation of the blood 
sugar content at a later hour. The clinically moderately severe 
diabetic is the patient who manages to control his hj'perglycemia by 
the fourth or fifth hour, regardless of its rise. 

In the present study, with three exceptions, the classification, 
based on the clinical course of the diabetes, was confirmed by the 
glucose tolerance curves. In view of this, it would seem unneces- 
sary to resort to a tolerance test for the purpose of estimating the 
severity of the disease, provided there is sufficient time to observe 
the patient under proper conditions. If this is not possible, and a 
tolerance test is used to establish the severity of the diabetes, we 
feel that the height of the blood sugar at the fifth hour gives more 
definite information on tliis point than the 3-hour test. 

All the patients were seen in the clinic 3 to 5 days after the 
tolerance curves had been done. All were sugar free and had 
suffered no untoward effects as a result of the test. We have found 
no evidence of permanent or even transient impairment of the 
carbohydrate mechanism in any of the patients studied. Allen,'® 
Ohler'® and several other investigators warn of the disastrous effect 
of a large dose of glucose; we did not have this experience. 

Summary. 1. The blood sugar cm-ve following the ingestion of 
100 gm. of dextrose was studied for a 5-hour period instead of the 
customary 3 hours in normal individuals and in mild, moderate and 
severe diabetics. 

2. In the normal group the blood sugar reaches its height in from 
0.5 to 1 hour. The blood sugar returned to a normal level at the 
second or third hour. 

3. In the group of mild diabetics the return of tlie blood sugar to 
its starving level was at the third or fourth hour. The greatest 
hyperglycemia was at tlie first or second hour. 

4. In the moderately severe group the return of tlie blood sugar to 
its star\dng level was delayed to the fourtli or fifth hour. The 
greatest InTierglycemia occinred at variable periods. 

5. In the severe group tlie blood sugar was markedly elevated for 
the entire 5-hour period. 

6. There is evidence presented that a starving blood sugar level 
of over 160 mg. suggests that the patient will not return to this level 
within a period of 5 hours following the ingestion of 100 gm. of 
dextrose. 

Conclusions. 1. It is suggested that the blood sugar level taken 
4 hours after a meal is a better index of the severity of tlie diabetes 
than the starving blood sugar. 
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2. The severity of the diabetes as classified by clinical criteria was 
supported in all but 3 cases by the glucose tolerance test. 

3. The 5-hour test is found to give more. valuable information in 
many cases than the 3-hour test. 
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It is a commonplace of medical practice that sj^hilis in the 
protean manifestations of its tertiary stage may resemble almost 
any disease form. In bones and in other organs, where isolated 
luetic lesions have been more commonly reported, both tJie clinician 
and tJie roentgenologist have been on the alert espeeially for tliose 
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forms which simulate tumors. In or about muscles, however, 
syphilis appears to have a particular tendency to the formation of 
tumor-like growths. It is doubtless to the relatively rare occurrence 
of this form of the disease that the errors in diagnosis are to be 
attributed. Where these tumefactions are localized simulating 
benign growths the dilemma may not be as difficult or important 
to resolve as where they are infiltrating in nature. In these latter 
cases diagnostic misinterpretations may sometimes involve serious 
consequences as is shown by reference to the literature. In Chas- 
tenet de Gery’s^ case a recurring tumor and a mistaken biopsy 
specimen almost resulted in disarticulation at the hip; Deniker- 
reported a case in which the biceps cruris was resected; Kohler^ 
described another in which he erroneously removed the muscles of 
one-half of tlie abdominal wall, while Planson^ performed a myo- 
mectomy of the latissimus dorsi. 

The occurrence of 2 such cases on our service within a relatively 
short time aroused our interest in the subject, and search of the 
hospital records unearthed 3 other somewhat similar cases occur- 
ring either in the muscle or fascia about the knee. They are pre- 
sented in the hope that they may direct attention to this manifesta- 
tion of lues and possibly save the patient an unwarranted operation 
and the surgeon unnecessary'’ chagrin. Roughly, they may be 
divided into two main groups— one in which a discrete, apparently 
benign tumor formation was observed and a second in which a more 
diffuse invasion of the muscle led to the suspicion of a malignant 
neoplasm. 

In the first group we present 2 cases: 

Case Reports. Case 1. — M. F., female, colored, aged 48 years, was 
seen in the Outpatient Department of the Hospital for Joint Diseases in 
1921, complaining of a swelling of the left prepatellar region; The pre- 
patellar bursa was excised and the patient made an uneventful recovery. 
In 1925 the patient returned to the dispensary, stating that a small tumor 
had developed slightly lateral to the site of the previous operation. This 
was painless, but was slowly growing in size. This mass was diagnosed as 
a benign tumor and was excised. The pathologic report was: "Gross; 
Specimen consists of a small nodule, measuring 1 cm. in its greatest diameter. 
This is a rubber-firm tissue; on section it is white. Microscopic (Fig. 1) 
sections show a fibrous nodule with numerous areas of perivascular round- 
cell infiltration; plasma cells and an occasional giant cell are to be seen. 
Diagnosis: gumma.” The patient disappeared from the dispensary' until 
March, 1928, when she again returned complaining of pain on walking. 
Careful e-xamination disclosed a small hard nodule on the outer side of the 
knee joint V'ith the knee in flexion. Roentgen ray of the knee showed a 
chronic productive osteoarthritis. WHien advised to take antiluetic treat- 
ment the patient demurred, and has not been seen since. 

Tiie next case is almost the e.xact parallel of the above case, though 
it appeared to arise beneath rather than in the muscle. 

Case 2.— J. P., male, colored, aged 30 y'ears, was admitted to the hospital 
on November 10, 1930, complaining of pain and stiffness in the left knee. 
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The present illness began 6 months prior to admission, with slight pain 
in the left Icnee, occurring chiefly at night, and awaking him from sleep. 
The pain disappeared upon acthdty. About 3 months after onset he 
noticed a mass above and to the outside of the knee cap, which had gradually 
increased in size. The pain has increased in severity, and in the past 
month there has been some interference with motion of the Imee upon 
arising in the morning. The patient was born in Porto Eico. He remem- 
bers no serious illnesses. His tonsils were removed 13 years ago. No 
history of venereal diseases could be elicited. The patient has been married 
20 years and has a wife and 1 child living and well. There was no history 
of miscarriages. 

Physical examination revealed a well-nourished, well-developed adult, 
with no signifleant ph3'’sical findings, except for the local orthopedic condi- 
tion. In the suprapatellar region, just beneath the vastus externus, there 
was a globular mass, about 4 cm. in diameter, of resilient consistency, not 
attached to the skin. The tumor mass was deeply situated and seemed to 
be attached by a fasciculus to the upper outer border of the patella, at 
which point there was some tenderness. The motions of the knee were 
normal. No fluid was present in the knee joint. Laboratory examinations 
revealed the following; Wassermaim, 2-f-, with cholesterinized antigen. 
Blood count; White blood cells, 5400; polymorphonuclears, 34 per cent; 
IjTOphocytes, 55 per cent; eosinophils, 9 per cent; monocytes, 2 per cent; 
hemoglobin, 80 per cent. The roentgenologist reported “hj^iertrophic 
arthritis, with no pronounced bone atrophy.”, A tentative diagnosis of 
soft tissue tumor about the knee, fibroma or lipoma was made and operation 
advised. 

At operation; on November 13, 1930, a 4-inch incision was made directly 
over the tumor mass in the lower external aspect of the thigh, exposing a 
tumor mass about the size of an egg, superficially covered with fatty tissue, 
of fibrous consistency and apparently situated beneath the muscles. The 
tumor extended distallj’’ to the patella, to wliich it was firmly attached and 
merged with the capsule of the joint. The mass was not incapsulated. 
The growth was dissected out en masse. At several points it was necessary 
to remove small portions of the suprapatellar pouch, exposing the joint 
cavity which showed an injected hypertrophied synovial membrane. The 
wounds in the joint capsule were repaired with chromic sutures, and the 
wound was closed in laj'^ers. Union occurred by primarj’’ intention. The 
tumor appeared completely benign and a postoperative diagnosis of 
fibroma was made. However, to everjmne’s great surprise, the pathologic 
report by Dr. Jaffee read as follows; “Gross; Specimen consists of a very 
firm piece of fibrous tissue, measuring 4 by 3 bj'' 2 cm. Microscopic section 
(Fig. 2) reveals rather dense fibrous tissue, which shows evidence of a 
verj'^ extensive chronic granuloma. This is manifested bj’’ verj'’ dense 
lyniphoid infiltration. In other places the formation of tuberculoma-like 
lesions, with numerous giant cells, is present. Some of the larger blood- 
vessels are surrounded b}'’ giant cells. These tubercle-like lesions show in 
-places fusion into conglomerate masses. No caseation is present. Diag- 
nosis; gumma.” The patient was discharged with the wound full}’- healed, 
on November 23, 1930, and is now recei\’ing antiluetic treatment in the 
Outpatient Department. 


In the second group, in which the diagnosis of a malignant growtli 
was made pre-operatively, we present 3 cases. 

Case 3. — W. G., male, white, aged 36 years, was seen at the clinic at 
the Hospital for Joint Diseases on November 24, 1930, comjfiaining of a 
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large lump on the outer aspect of his right knee for the past 5 months. 
This mass was painless, very hard and had been gradually growing in size. 
There had never been ?:.-mi)lom= of a.cuh.; inflammation nor interference 
with motion of the knee. Tise p:-! ic-ni -.vi-lUc ;1 without a limp. He observed 
that in the nature of his work at a machine, this mass had been continually 
ejqiosed to slight blows against the machine. The patient was married. 
His wife and 2_ children were living and well, but there was a history of 
several miscarriages in the family. The patient absolutely denied afflic- 
tion either with lues or gonorrhea. A Wassermann performed on the out- 
side was reported as completely negative. 

Apart from the local condition, there were no positive physical findings. 
Over the anterolateral aspect of the right knee joint, extending from the 
lateral border of the patella to beyond the posterior border of the fibula, 
and from about the level of the tibial tubercle to the upper border of the 
outer condyle, there was a firm, somewhat lobulated, elastic, nontender 
mass, about 3 inches in its longest diameter, apparently fixed to the under- 
l 3 dng structures and to a lesser degree, to the skin. There was no inter- 
ference with the gait of the patient, no limitation of motion in the knee 
joint and no fluid, crepitus or abnormal mobihty in the knee joint. The 
inguinal glands were not enlarged. The Roentgen ray was reported as 
showing no evidence of bone involvement, and a diagnosis of “pretibial 
soft tissue swelling” was made. The patient was admitted to the hospital 
on December 3, with a pre-operative diagnosis of tumor of the right knee 
joint capsule. 

On December 4 a 4-inch incision over the tumor mass disclosed a grayish- 
red elastic, irregular tumor mass apparently attached to the lateral aspect 
of the knee joint, but not involving the joint itself. “With some difficulty 
the mass was dissected away from the skin, the biceps tendon and the 
peroneal nerve which it surrounded. The upper portion of the tibialis 
anticus muscle was apparently involved in the growth and was dissected 
with the tumor mass. The wound was closed in layers. _ 

Upon sectioning the tumor after its removal, we realized that we were 
dealing with a tumor mass that was not characteristically malignant, and 
which stiU did not belong to the group of typically benign tumors. A 
check-up Wassermann reported several days later ffist aroused our sus- 
picion that we were dealing with one of the manifestations of syphilis. 
This suspicion was somewhat confirmed by the pathologic report of Dr. 
Jaffee, wliich is herewith appended: “Gross: Specimen consists of a flat 
piece of tissue measuring 8 by 5 by 1 cm. in tliickness. Several sections 
taken showed a fibrous tissue. Joint capsule was also taken. Micro- 
scopic (Fig. 3): Sections show a thickened connective tissue, very densely 
inffitrated ■nlth lymphocytes, showing also large collections of lymphocytes 
about some of the bloodvessels, and in other areas showing epithelioid 
proliferations resembling but not tj'pical of tuberculosis. _ Scattered 
through the sections there are some giant cells, one of the sections having 
a fairly large number. The same type of lesion is found in the capsule 
of the joint. The lesion is a granuloma. All tumors may be excluded. 
Tuberculosis, I believe, may also be excluded. The possibilities are that 
the lesion is sj-philitic, though tjiiical gummata are not observed. Diag- 
nosis: Luetic (?) granuloma about the knee.” 

The record of the following case has been very graciously put 
at our disposal by Dr. Philip M. Graussinan, surgical director at 
tlie hospital. 

Case 4.— M. K., male, aged 29 years, was seen in the Outpatient Depart- 
ment on October 21, 192S, complaining of a tumor in the lower portion of 
















Fig. 4. — Edge of necrotic area. Epithelioid proliferation; occasional giant cell; 
lymphoid infiltration; sclerosis not as marked as in other specimens. (X 120.) 



Fig. 5. — Gumma formation at edge of necrotic mass. (X 100.) 
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the left thigh. This tumor was somewhat nodular in places and somewhat 
fluctuating in other places. The patient gave a history of chancre 14 years 
ago. He stated that he had received vigorous antiluetic treatment and 
had been told he was cured. All other manifestations of the disease were 
denied. Six months ago, without any other history of trauma, a mass which 
had been gradually growing in size was noticed on the inner aspect of the 
left thigh. The mass was not painful, appeared to be somewhat adherent 
to the skin on the inner aspect of the knee joint and its lower pole and was 
about the size of a large lemon. Beyond this nothing was found. In view 
of the history of lues, the patient was given rather intensive antiluetic 
treatment without anj'’ effects whatsoever. On November 1, 1928, the 
patient was admitted to the hospital with a diagnosis of neoplasm of the 
thigh. The Wassermann was 4+* The leukocyte count showed 12,000, 
with 80 per cent polymorphonuclears. On November 13, 1928, this 
patient was operated upon, and a tumor was found adherent to the muscles 
of the underlying structures. This was completely removed and the 
pathologist, Dr. Jaffee, reported: “Gross: Specimen consists of a tumor 
mass, measuring 8 by 5 by 4 cm,, with several smaller pieces. This tumor 
mass has attached to it a piece of very firm aponeurosis. Part of it is 
encapsulated. On opening it, it showed a soft greenish-gray necrotic mass. 
Microscopic (Fig. 4) : For the most part, the mass consists of complete 
necrotic tissue. It is surrounded by a very vascular granulation tissue 
with numerous Ij^mphocytes and also areas in which there is an epithelioid 
proliferation and some giant cells. Diagnosis: gumma.” The patient 
made an uneventful recovery and has since been lost sight of. 

This last case is interesting because it was only after careful 
reexamination of the slides in the light of the clinical history that 
the pathologist was enabled to ultimately arrive at a diagnosis. 

Case 5.— J. C., male, aged 36 years, colored, born in United States, was 
seen in the Outpatient Department of the Hospital in April, 1929, com- 
plaining of swelling of the left knee. He stated that on January, 1929, he 
had fallen and injured liis left knee. The knee became swollen and slightly 
painful. The pain was somewhat intermittent in character, and some time 
later the patient noticed the development of a lump on the inner aspect of 
the left Imee gradually growing in size. There never had been any inter- 
ference with motion. 

The patient denied chancre or other secondarj’’ luetic manifestations. In 
1919 a lump was excised from the left groin. This lump was painful and 
attributed by the patient to an injurJ^ In 1923 he was struck on the left 
Icnee by an automobile crank-handle; he made a slow recover}’’ from this 
injury, but since then the Icnee lias been painful in bad weather. In 1924 he 
was treated in the Harlem Hospital for gonorrhea and lues. 

I^riien first seen, in 1929, there was a freely movable swelling, the size 
of a large lemon, connected ivith the vastus internus muscle on the left 
Icnee. There was a moderate effusion into the knee joint, but no limitation 
of motion whatsoever in any direction. The tumor mass was painless, 
somewhat nodular in places and somewhat elastic in other places, and 
seemed to infiltrate the muscle. The pupils reacted to light and accommo- 
dation somewhat sluggishly. A slight systolic munnur was heard at the 
apex and was transmitted to the axilla only after exercise. All other 
physical findings were negative. In spite of the Wassermann test, which 
was reported 4-1- , it was clinically felt that this tumor mass presented too 
much the appearance of a malignant neoplasm to warrant delay. The 
patient was admitted to the hospital with a diagnosis of malignant tumor 
of the thigh. 
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Oil April 18, 1929, the tumor mass was exposed through an S-inch inci- 
sion made along the inner aspect of the thigh. The fascia over the mass 
was adherent to it and to the quadriceps tendon. The mass was found to 
consist of several smaller nodular masses occupying the whole thickness of 
the quadriceps muscle and tendon, and the vastus internus muscle. A large 
area of the quadriceps tendon and muscle and of the vastus internus muscle 
were excised to remove the tumor mass in one piece. In doing this, the 
joint was opened. The wound was closed in the usual manner, and the 
patient made an uneventful convalescence. The pathologist reported; 
“ Gross; Specimen consists of a large piece of muscle and some fascia adher- 
ent to it. The inuscles showed some areas of necrosis, some areas of marked 
interstitial myositis and other of yellowish caseation. Microscopic section 
(Fig. 5) showed numerous areas of necrosis and granulation tissue reaction. 
Evidences of an interstitial myositis. There are no evidences of gummata or 
sjq)hilitic lesion. Diagnosis ; abscesses of muscle with interstitial myositis.” 
FoUovdng an uneventful convalescence, the patient was discharged from the 
Outpatient Department, where vigorous antiluetic treatment was resumed. 

The history of lues with a positive Wassermann in the presence of an 
infiltrating tumor of muscle which on section showed the characteristic 
yellowish caseating areas of necrosis led us to believe that the myositis 
above reported was luetic in nature; we requested a revision of the slides. 
With the additional clinical information which we were able to supply, 
Dr. Jaffee restudied the slides, and after careful search found what he con- 
sidered to be small gummata. The report was thereupon amended in the 
following sense; “Reexamination of the slides shows at the periphery of 
the necrotic mass gumma-like formations. In view of the history and 
examination of the slides, believe the lesion is probably syphilitic.” 

Pathologically, tertiary muscular sjTphilis has been described as 
occurring in tu'o main forms, and a third form which is a combination 
of the former two. The first tj'pe, the interstitial myositis, presents 
the picture usually found in other diffuse myositides and is charac- 
terized by vascular dilatation, infiltration of round and plasma cells, 
atrophy of the muscle fibers and increase of the interstitial con- 
nective tissue which leads subsequently to a diffuse sclerosis. This 
tjqie, which is most frequently found in the sphincter ani, the 
masseter and biceps, is not of tlie tumor-forming variety, and does 
not enter into our consideration. It is the latter two, the gumma- 
tous and the sclerogummatous types, wliich present tumefaction 
and which may be said grossly to correspond to the two clinical 
tiqies previously mentioned. The gummatous tjqie, under which 
(jases I and 2 may be classed, is by far the commoner and occurs 
most frequently in the sternoraastoid and in tlie crural muscles. 
It usually appears as a single lesion, but may be multiple and even 
symmetrical in its distribution. It is usually found in the belly of 
the muscle at the origin of the tendon and varies greatly in size. 
On section, it presents a whitish, reddish or yellowish appearance 
in which caseating areas may be seen. These necrotic centers 
increase in size until ultimately the wliole mass may become com- 
pletely necrotic. Microscopically, the muscle fibers are found 
separated and atrophied. In tlic connective tissue between the 
muscle bundles lie nodules of round and plasma cells, which may 
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or may not contain giant cells of the Langhan variety. As these 
nodules increase in size, their centers become necrotic and by their 
confluence present the picture of a tumor mass, necrotic in the center 
which is so characteristic of the larger gummata. In the combined 
or the sclerogummatous form of the disease both of these pathologic 
pictures are present in varying degrees. It appears, however, that 
the single caseating gumma is replaced by the appearance in the 
midst of a hard, infiltrating pseudoneoplastic mass of numerous 
miliary gummata of which Kohler says: “Such caseating foci situ- 
ated in apparently sarcomatous masses can be considered as almost 
pathognomonic of syphilis.” This is the tjToe of lesion which was 
found in our Cases 3, 4 and 5. 

Though Kohler considers the gross appearance so characteristic 
as to be pathognomonic, the differentiation from tuberculosis or 
other chronic infections may at times present the utmost difficulty. 
Indeed, even microscopically, the diagnosis may occasionally be 
impossible. Practically all of the pathologists who have discussed 
the subject agree that apart from the actual demonstration of the 
specifie organism in the tissues, the differentiation between these 
miliary gummata and tubercles can at times not be made. In such 
cases the ultimate decision must rest with the clinician. 

Because of the fact that the sclerogummatous forms maj^ so 
closely resemble malignant neoplasms the clinical diagnosis is, of 
course, of vital moment in determining both the prognosis and the 
method of treatment. The history of exposure to luetic infection 
or the presence of a positive Wassermann reaction either in the 
blood or spinal fluid, associated with the appearance of a tumor in 
the muscles should always suggest the possibility of a sclerogumma- 
tous type of muscular sj^Dhilis. In such cases the reaction of the 
tumor mass to antiluetic treatment will be of determining moment. 
In fact, Nelaton remarked: “Every muscle tumor must first be 
treated with antiluetic measures.” The disappearance of a large, 
apparently' malignant muscular tumor under antiluetic treatment 
will determine its origin. 

Summary. Five cases are presented in which operation was 
undertaken for tumors in or about muscles which subsequently 
proved to be luetie in nature. Attention is called to the fact that, 
both clinically and pathologically, tlie differential diagnosis between 
the relatively benign pseudoneoplastic luetic masses and true malig- 
nant tumors may be diffieult. In all such cases operation should 
be deferred until careful tests, including the reaction to therajiy, 
can be made to rule out the possibility of lues. 
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Food ^lergy. By Albert H. Rowe, M.S., M.D., Lecturer in 

Medicine in the University of California Medical School, San 

Francisco. Pp. 442. Philadelphia; Lea & Febiger, 1931. 

Price, S5.00. 

The author has written comprehensively on the subject of food 
allergy. His most important contribution is the recommendation 
of elimination diets, which he devised. Their importance is appre- 
ciated when it is realized that 60 per cent of all patients with food 
sensitivity have negative skin reactions. Meticulous care is shown 
in the arrangement of these diets and in the directions for preparing 
them. 

Not all clinicians and allergists can agree with Dr. Rowe in his 
statement that “Allergy, and as a part of it, food allergy, is prob- 
ably next to infection the most common and important single 
etiologic agent in human symptomatology." Not all of us can 
accept as allergic or as possibly allergic all diseases of the gastro- 
intestinal tract without demonstrable organic pathology; mucous 
collitis, proctitis, pruritus ani, gastrointestinal bleeding, tic doulou- 
reaux, spasmodic croup, psoriasis, Menieres syndrome, dysmenor- 
rhea, arthritis, arthralgia and epilepsy. Despite our skepticism, 
we em’y anybody who can, by any method of treatment, obtain 
good or excellent results in 94 per cent of 400 patients with allergic 
disease. , S. L. 


Intestinal Tuberculosis. Its Import.:Us:ce, Diagnosis and 
Tre.\.tjient. By Lawrason Brownt, M.D., Consultant to the 
Trudeau Sanitarium, and Hoilace L. Sajipson, Roentgeno- 
grapher of the Trudeau Sanitarium, Saranac Lake, New York. 
Pp. 376; 122 engravings and 2 colored plates. Second Edition. 
Philadelphia; Lea & Febiger, 1930. Price, S4.75. 

A NEW edition, enlarged and revised, of a book which was the 
first authoritative presentation of the subject. This monograph 
gives an unusually thorough and complete discussion, vdth numerous 
case reports, many excellent illustrative roentgenograms and a full 
survey of the literature; it is truly the first and the last word on 
intestinal tuberculosis. 
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Health at the Gateway. By E. W. Hope, O.B.E., M.D., D.Sc., 
Professor of Public Health, University of Liverpool; formerly 
Medical Officer of Health, City and Port of Liverpool. Pp. 213; 
illustrated. London: Cambridge University Press, 1931. 

The happily chosen title of this volume can scarcely fail to 
arouse one’s curiosity as to its subject matter. Between its covers 
is packed a wealth of information concerning all of the major and 
most of the minor problems with which public health is concerned 
in the large seaport city of Liverpool. Unlike the general run of 
works dealing with public health, this one presents not only the 
experiences of the author during a long lifetime as health officer 
but also presents a scholarly review and interpretation of the various 
experiences of past generations upon which the modern development 
of public health measures has been based. It is impossible to pick 
out any single items for special comment, but mention should 
perhaps be made of the chapter dealing with the great plagues 
and pestilences of the past and of that concerned with maternal, 
infant and childhood morbidity and mortality. Despite the inclu- 
sion of much statistical material and of much reference to the 
political aspects of the problem, of public health, the author has 
succeeded in presenting the entire matter in the form of a most 
readable and altogether dramatic story which should appeal alike 
to the layman, the practitioner of medicine and to the public 
health officer. C. E. 


Die Chirurgie des Kropfes. By Dr. Karl Urban. Pp. 85; 

51 illustrations. Leipzig and Wien.: Fraz Deuticke, 1931. 

Price, M. 6.80; geb. M. 8.80. 

A MONOGRAPH based on the personal observations of the author 
over a period of 30 years during which time he performed 4250 
operations for goiter, with a mortality of only 0.9 per cent, the paper 
covers the entire range of the surgical treatment of disturbances of 
the thyroid in a clear and frank manner. The author is convinced 
that the best results are obtained from a subtotal resection of the 
gland (“enucleationreseckion”) talcing care to leave behind a broad 
but thin capsule. He uses local anesthesia and nonabsorbable 
sutures. The former is preferred as he can keep better posted as 
to the condition of the recurrent laryngeal nerves and does away 
with the danger of asphyxiation in the large goiters. Chronic 
thjToiditis (Riedel-Struma) is discussed and a case reported in which 
the combination of Roentgen ray therapy and surgery was effectual. 
In discussing the prophylaxis of goiter he warns against the indis- 
criminate use of iodin and emphasizes the dangers of such adminis- 
tration. He finds no decrease in the incidence of goiter in Austria. 
Injuries of the parathyroids should not occur if his technique of 
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leaving behind a broad posterior capsule is followed. A pre-operative 
milk and vegetable diet also makes the occurrence of tetany less 
likely. The administration of parathjToid hormone is preferable to 
transplantation of parathyroids in eases of tetany. Injuries to the 
recurrent laryngeal nerve are more frequent than statistics indicate 
(10 per cent in the author’s series), as a large proportion of them are 
only discoi’^ered by routine pre-operative and postoperative laryngo- 
scopic examination. In the treatment of cachexia strumipriva he 
believes that transplantation of thyroid tissue is only of temporary 
value until the patient’s thyroid remnants can resume their function. 
Prom a study of 3000 transplantations done in feeble-minded chil- 
dren he found that the transplant never lasted longer than 6 months 
and were usually resorbed sooner. 

. He discusses briefly the subject of benign metastasizing thyroid 
adenoma. The only one that he has observed was in a woman, 
aged 47 j^ears, who developed tumors in her left femur and left 
clavicle 5 y’^ears after the removal of a cy’^stic goiter. Surgery and 
Roentgen ray were effectual. 

Three hundred cases of Basedow’s disease have been treated by 
the author with a mortality of only 2.4 per cent. He states that the 
European form differs from that seen in America, being almost 
entirely the parenchymatous type, whereas ours are mainly the 
adenomatous type. "^ATiile he does not feel that the European type 
can be safely treated with iodin, he refers to the brilliant results 
obtained in America from its use. He employs phy^sical therapy, 
diet, fresh air and Roentgen ray treatment to a far greater degree 
than used in this countrJ^ As in the operation for simple goiter, 
he advocates a subtotal resection leaving a broad thin posterior 
capsule, preferring to remove too little tissue than too much and 
rather performing a secondary operation than leaving the patient 
with myxedema. He has only had to perform two such operations. 

R. M., Jr. 


Nervous and Mental Disease Monograph, Series No. 53. 
Brain and Personality. By Paul Schilder, M.D., Ph.D., 
Research Professor of Psychiatry, New York University. Pp. 136. 
New York and Washington: Nervous and Mental Disease Pub- 
lishing Company, 1931. Price, §3.00. 

This monograph, by a distinguished research worker of the 
psychoanalytic school, embraces two series of lectures: Tlie Psycho- 
logical Aspect of Cerebral Neuropathology and the Relation Between 
the Personality and Motility of Schizophrenics. 

In the section on Encephalitis mucli important matter concerning 
the centers regulating sleep is correlated. 

The “Id” is represented in the parts of the brain which are plnlo- 
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genetically older— around the cerebral ventriculi— and herein chiefly 
lies the disturbance in schizophrenics; the “Ego” is beyond this 
and is concerned with the confusional states; in the cortical layer 
are fou,nd the disturbances of agnosia, aphasia and dementia. 

More formal treatment of the subject-matter would aid the 
reader not thoroughly conversant with psychoanalysis and, where 
possible a definite case report would be better than so much patch- 
work mixing of a case in the text.. 

There is a fair bibliograph}’’, but the index, said to be on page 
137, is wholly absent. N. Y. 


The Theory of Obstetrics. By M. C. De Garis, M.D. Pp. 272. 

New York: William Wood & Co., 1931. Price, S5.00. 

The author has developed some new individual and interesting 
theories regarding certain obstetrical problems. His theory is a 
personal one and he supports it by a certain method of reasoning 
which may not appeal to all obstetricians. However, his intriguing 
speculation is stimulating and many of his subjects might well be 
considered. The author feels that uterine inertia is a central and 
fundamental problem of obstetrics and feels that underljdng inertia 
uteri are albuminuric and pyelitic manifestations and, just as 
largely, hidden dental sepsis. He makes a plea for research and for 
a more careful individual analysis of obstetric results. 

P. W. 


Surgery; A Hundred Years Ago. Extracts from the Diary of 
Dr. C. B. Tilanus, afterward Professor of Surgery at the Uni- 
versity of Amsterdam. Edited by Professor H. T. Deelman, 
professor of Pathology at the University of Gronigen, Holland. 
Translated from the Dutch by Joseph Bles. Pp. 156; illus- 
trated. London; Geoffrey Bles, 1925. Price, 6s. 

“This collection of letters, written during a tour made by three 
young Dutch doctors in the beginning of the XIXth Century, 
deseribes operations performed by great Continental surgeons such 
as Dupuytren and Larrey— before the use of anesthetics and aseptics. 
IMost of these operations were marvels of surgical skill, and were 
considered none the less successful if the patient happened to die 
from sejysis, as was almost invariably the case.” The diary of one 
of them, Tilanus, has been abstracted and “introduced” by Deelman 
for our edification and a very entertaining account it makes. Then, 
as is now so often the case, the youthful students were especially 
interested in surgical operations, and the description of a long stay 
in Paris brings home all too clearly the fat<il specter of sepsis and 
the persistence of the will-of-the-wisp of phlebotomy as a panacea. 
Compound fractures vied with strangulated hernias and inflanima- 
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tion of the bowel as “captains of the men of death” and unfortunate 
indeed was the sick one who perforce fell into the hands of the 
surgeon. The relative merits of leeches, moxse and cupping are 
discussed together with an interesting description of the hospital 
maternity arrangements of the day. Altogether this little volume 
offers a pleasant interlude in the past of our profession. 

E. IC. 


Der Elektrische Unfall. By Dr. Stefan Jellinek, A.O. 
Professor der Elektropathologie an der Technischen Hochschule 
in Wien. Pp. 168; 50 illustrations. Third Edition. Leipzig 
and Wien; Franz Deuticke, 1931. Price, 8 M. (12s); 10 M, 
(15s.) bound. 

Tw^o more editions since this book first appeared in 1924, is a 
good record for such a specialized subject. Since then, also, it 
has become necessary to add chapters on accidents caused by the 
telephone, Roentgen ray, radium, explosions due to electricity and 
atmospheric conditions. In short space one can find a useful con- 
sideration of such topics as misconceptions and errors concerning 
electrical accidents, grounding and insulation, electrocution, appar- 
ent death, postmortem findings and methods of treatment. Wth 
the greatly increased contact of the public vnth electric contrivances 
of all sorts, such a work is most timely. E. K. 


Early Theories of Sexual Generation. By F. J. Cole, D.Sc. 

(OxoN.), F.R.S., Professor of Zoology, University of Reading. 

Pp. 230; 21 illustrations. New York: Oxford University Press, 
1930. Price, S6.00. 

As a relaxation from the preparation of a History of Zoology, the 
author has explored this “backumter” of his subject for the benefit 
of biologists. Beginning with Leeuwenhoek’s discovery of the 
spermatozoa— “one of the major events in the history of zoology”— 
he carries us in eight chapters through the various developments 
of the Preformation Doctrine, Epigenesis (successive rather than 
simultaneous formation of parts), and Theories of Fertilization and 
Development. 

Thus we may compare the prcspermatozoal speculations by 
Paracelsus on generation from putrefaction with a translation of 
Leeuwenhoek’s historic letter on spermatozoa (here first trans- 
lated into English) and follow the hesitating acceptance of the 
significance of these bodies through succeeding centuries. The 
preformation doctrine' is traced from Empedocles, Plato and 
Aristotle (“when a female mouse is dissected the female embryos 
appear to be pregnant”) to its seventeenth centurj- heyday. Tlic 
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great Swammerdam, whose motto, “We must not surmise or invent, 
but discover, what Nature does, as Bacon very well says,” is quoted 
on the title page of this book, uses the unpromising line of meta- 
morphosis of insects to support his views that “the whole human 
race was comprehended in the loins of Adam and Eve,” so that it 
must necessarily become extinct when the original supply of germ 
cells is exhausted. The account of the hard death of this doctrine 
at the hands of von Baer, literally centuries after Harvey’s immortal 
“De Generatione Animalium,” needs to be read in detail to be 
understood. Seldom has a mistaken scientific principle had so 
many eminent supporters in the face of potent opposition. The 
story is, indeed, an interesting one, and is here so well told that all 
biologists concerned with acquu-ing a perspective in their chosen 
field owe a debt of gratitude to the author. E. K. 
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NEW BOOKS. 

Lehrbitch der Speziellen PathologiscJien Anatomie, Vol. I. By Dr Eduard 
Kaufmann, Ord. Professor der Allgemeinen Pathologie und Patholog- 
ischen Anatomie an der Universitat Gottingen, Geheimer Medizinalrat. 
Pp. 990; 506 illustrations. Leipzig: Walter de Gruyter & Co., 1931. 
Price, Em. 55.—. 

The Note-Book of Edward Jenner. With an Introduction on Jenner’s work 
as a Naturalist. By F. Dawtrey Drbwitt, M.D. (Oxon.), F.R.C.P., 
formerly on the Committee of the British Ornithologists’ Union and on 
the Council of the Zoological Society of London. Pp. 49; 1 illustration. 
New York: Oxford University Press, 1931. Price, S1.25. 

An Introduction to Gynecology. By C. Jeff Miller, M.D., Professor of 
Gynecology, Tulane University School of Medicine. Pp. 327; 117 
illustrations. St. Louis: The C. V. Mosby Company, 1931. Price, 
S5.00. 

Egypt: The Home of the Occidt Sciences: With Special Reference to Imhotep, 
the Mysterious Wise Man and Egyptian God of Medicine. By T. Gerald 
Garry, M.D., M.Ch., M.A.O., M.B.E., Senior Physician, Anglo-Ameri- 
can Hospital, Cairo; Phj’^sician, Roj'^al Terme, Montecatini. Pp. 93. 
London: John Bale Sons & Danielsson, Ltd., 1931. Price, 7/6d. 

Collected Papers of The Mayo Clinic and The Mayo Foundation, Vol. 22, 
1930. Published May, 1931. Edited by Mrs. ]\Laud H. Mellish- 
WiLSON, Richard M. Hevtt’t, B.A., M.A., M.D., and Mildred A. 
Felker, B.S. Pp. 1125; 234 illustrations. Philadelphia: W. B. 
Saunders Company, 1931. Price, S13.00. 

A Clinical Study of Addison’s Disease. B 3 ’- Leonard G. Rowntree, jM.D., 
and Albert M. Snell, M.D., Division of Medicine, The Maj^o Clinic 
and The Ma 5 '^o Foundation. Pp. 317; 41 illustrations. Philadelphia: 
W. B. Saunders Companj'-, 1931. Price, S4.00. 

Proctoscopic Examination and the Treatment of Hemorrhoids and Anal 
Pruritus. B.v Louis A. Bute, B.A., M.D., F.A.C.S., Section on Proc- 
tologj'-. The hinj'o Clinic, and Associate Professor of Surgerj', The ]Ma 3 ’o 
Foundation. Pp. 17S; 72 illustrations. Pliiladelphia : W. B. Saunders 
Compan 3 ', 1931. Price, S3.50. 
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The Surgical Clinics of North America, Volume 11, No. S (New York Number, 
June, 1931). Pp. 239; 73 illustrations. Philadelphia; W. B. Saunders 
Company, 1931. 

The Medical Clinics of North America, Volume 14, No. 6, and Index Volume 
(New ^ York Number, May, 1931). Pp. 300; 305 illustrations. Phila- 
delphia: W. B. Saunders Company, 1931. 

International Register of Spas and Medicinal IValers. Pp. 20. London; 
Headley Brothers, 1931. Price, Is. 

Clinical Dietetics. By Habry Gauss, M.S., M.D., F.A.C.P., Instructor 
in Medicine, University of Colorado, School of Medicine; assisted by E. 
V. Gauss, B.A., formerly Assistant Dietitian, Presbyterian Hospital, 
Denver. Pp. 490; 59 illustrations. St. Louis; The C. V. Mosby 
Company, 1931. Price, S8.00. 

Fighting Disease with Drugs. A Publication of The National Conference 
of Pharmaceutical Research. Edited by John C. Krantz, Jr., with 
an Introduction by Dr. James H. Beal. Pp. 230; illustrated. Balti- 
more: The Williams & Wilkins Company, 1931. Price, S2.00. 

Accidental Injuries. By Henry H. Kessler, A.B., M.D., F.A.C.S., 
F.A.P.H.A., Medical Director, New Jersey Rehabilitation Clinic. Pp. 
718; 157 illustrations. Philadelpliia; Lea & Pebiger, 1931. Price, 
810.00. 

International Studies: The Prevention of Disease. Conducted for The 
Milbank Memorial Fund, Vol. 2, Belgium, France, Italy, Jugo-Slavia, 
Hungarj’^, Poland, Czecho-Slovakia. By Sir Arthur Newsholme, 
K.C.B., M.D., F.R.C.P. Pp. 249. Baltimore; The Williams & Wilkins 
Company, 1931. 

Clinical Observations on the Surgical Pathology of Bone. By David M. 
Greig, M.B., C.M., F.R.C.S. (Edin.), F.R.S.E., Conservator of the 
Museum of the Royal College of Surgeons of Edinburgh. Pp. 248; 

■ 224 illustrations. Edinburgh: Oliver & Boyd, 1931. Price, 30/-net. 

Pediatric Education. Section on Medical Ser%dce. Committee on Medical 
Care for Children. Report of the Subcommittee on Medical Education. 
Borden S. Vbeder, Chairman. Presented at Meeting of Section on 
Medical Sendee, Washington, D. C3., February 20, 1931. Pp. 109. 
New York: The Century Company, 1931. 

The findings of the Subcommittee on Medical Education is presented in this 
pamphlet together -n-ith their recommendations as regards both undergraduate 
and postgraduate instruction in this phase of medical science which has heretofore 
been grossly neglected for a subject so valuable to the welfare of the Nation. 
No school can give an adequate course in diseases of children and its allied branches 
withotit sufficient and properly equipped hospitals and clinics, manned by efficient 
and experienced professors and assistants. The curricula are outlined together 
with the recommendation of the number of hours to bo devoted to this branch. 
It is further recommended that the teaching of pediatrics should be carefully 
studied for the purpose of making improved recommendations at a subsequent 
time. A. S. 


NEW EDITIONS. 

Hypertension and Nephritis. By Arthur M. Fishberg, M.D., Associate 
Physician to Belli Israel Hospital and Adjunct Physician to Mount 
Sinai Hospital, New York CitjL Pp. 619; 38 illustrations. Second 
edition, thorouglily revised and enlarged. Philadelphia: Lea&Febiger, 
1931. Price, 86.50. 

Recent Advances in Pulmonary Tubercidosis. By L. S. T. Burrell, iNLA., 
M.D. (C.ANTAB.), F.R.C.P. (Lond.), Senior Phj’sician to Royal Free 
Hospital. Pp. 240; 49 illustrations. Second edition. Philadelphia: 
P. Biakiston’s Son & Co., Inc., 1931. Price, 83.50. 



PE06RESS 

OP 

MEDICAL SCIENCE 


MEDICINE 


UNDER THE CHARGE OF 

W. S. THAYER, M.D., 

PROFESSOR OF MEDICINE, JOHNS HOPKINS UNIVERSITY, BALTIMORE, MARYLAND, 

AND 

JOHN H. MUSSER, M.D., 

PROFESSOR OF MEDICINE, TULANE UNIVERSITY OP LOUISIANA, NEW ORLEANS. 


The Pathologic Physiology of Pellagra. — A series of five papers on 
this extremely important disease has-recently been published by Turner 
(./. Clin. Invest., 1931, 10, 61). These papers represent a very thorough 
study of the disturbed physiology of a disease which is perhaps as 
important a disease from the point of view of the morbidity-mortality 
rate and economic loss as any disease which occurs south of the Mason 
and Dixon Line. A very large number of these cases are recognized 
each year in the far south and a very considerable number of them, 
at least in the early stages, go unrecognized. In this stud^'' of Turner’s 
the first paper deals with detailed clinical data of 42 patients — sex, 
age, presence or absence of skin lesions and the severity, occurrence 
of diarrhea, sore tongue, psychoses and neuritis are considered in a most 
comprehensi'\'e table. Other clinical data are also included. The 
laboratory studies are based on estimations of the blood volume, 
plasma volume, red blood cell volume, as well as that of the packed 
red blood cells. Serum albumin, globulin, as well as the blood calcium, 
inorganic phosphorus, chlorids, CO 2 capacity of the plasma and total 
fixed base, are included. The second paper deals more in detail with 
the studies made on the serum albumin and globulin. In this group 
of patients it was found that there is a marked tendency for an extremely 
low serum albumin concentration which persists for a considerable 
period of time after the usual evidences of tlie disease have gone and 
despite a diet which is considered adequate. Turner attributes this to 
disturbed digestion with a low absorption of proteins as a result of 
injury of tlie digestive system by tlie disease. The serum protein 
determinations aided considerably in estimating the severity of the 
disease and in furnishing a criterion of cure. Paper No. Ill details the 
studies which were made upon serum calcium and phosphorus. Of 
particular interest in this communication is the hypothesis advanced 
tiiat serum calcium concentration abnormalities in pellagrins are related 
in some way to disturbances of the nervous system. This may be causal 
or incidental. Tlie next paper has to do witli the serum electrolytes and 
acid-base equilibrium. The diminution in serum electroljde concentra- 
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tion apparently is_ of considerably more importance than disturbance 
of acid base equilibrium in the pathologic physiology of this disease. 
The diarrhea and at times the vomiting that occur in this disorder 
seem to be the factor chiefly responsible for the low electrolyte con- 
centration of the blood serum of the pellagrins. The last paper in the 
group is a study of the circulating blood volume in 41 pellagrins. In 
'this group of patients the findings were as follows: 68 per cent of the 
group showed plasma volumes below normal and 32 above normal. 
The median was —4 per cent deviation. The red cell volumes in 95 
per cent of cases were below normal, with a median of —35 per cent 
deviation. The total blood volumes in 82 per cent of these pellagrins 
were below normal, with a median of —17 per cent deviation from ideal. 
Probably the most interesting clinical observation from these studies 
on the blood volume lies in the suggestion that certain skin abnormalities 
in clrronic pellagra may be the result of deprivation of the skin of an 
adequate blood supply for a considerable time, although there is a 
concomitant (presumably) engorgement of the abdominal viscera. 
It is impossible to go into the details of these studies, but any one who 
is interested in a most remarkable disease whose manifestations differ 
in many ways from the usual run of disease, will find these studies 
stimulating as well as instructive. 
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Derangements of Semilunar Cartilages. — MacCausland (Jmi. Svrg., 
1931, 93, 649) states that the removal of a semilunar cartilage according 
to his technique (described in full in his paper) is followed in the 
majority of cases by a result entirely satisfactory to the patient. The 
best results are obtained in cases of young adults when the offending 
cartilage is removed within a short time of the trauma. A guarded 
prognosis must be given in cases with any arthritic tendency, which 
includes cases of long standing that show definite hypertrophic changes 
at operation and cases of older patients, that is those beyond middle 
life. Particular attention should be given to the treatment of mild 
injuries. If a slightly damaged cartilage is neglected it exposes the 
joint to progressive arthritic lesions. The most reliable diagnostic 
features are a definite history of trauma; recurrent periods of disability 
with local pain, slipping, effusion and swelling, initiated usuaUy by 
some minor injury or twist; acute local tenderness at the point of 
attachment of tlie cartilage where the damage is located with a tendency 
for the tenderness to persist at this point; locking, that is, sudden 
inability to extend the joint fully; the absence of the cartilage thrust; 
the presence of an early pathologic lesion, such as tuberculosis or 
syphilis, must be borne in mind when operation for the removal of the 
cartilage is advised. 
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The Use of Exploring Needles and Shadow Casting Media in the 
Diagnosis of Hepatic and Perihepatic Abscess.—WiLMOTH {Ann. Surg., 
1931, 93, 722) says that the exploring needle has a definite place in the 
diagnosis of hepatic and perihepatic abscess, and when used for injection 
of iodized oil the definite location, size and shape of the abscess can be 
determined. The site of the abscess is not entirely sufficient datum for 
successful treatment, but the extent of the cavity in all directions is 
important. The aspirating needle cannot be used with safety in the 
left lobe of the liver, in left perihepatic spaces. The exploring needle 
can he used without a general anesthetic. In the acutely ill patient 
the procedure gives no appreciable shock and the subsequent incision 
and drainage, if indicated, can be by the route that is shortest and least 
shocking. The spinal puncture needle or similar blunt needle adds to 
the safety of the procedure. The aspirating needle is of value both in 
diagnosis and in treatment of amebic abscess of the liver, or of those 
that have extended into the perihepatic spaces, provided secondary 
infection has not occurred. The presence of pyogenic organisms is an 
indication for incision and drainage. There is usually only one satis- 
factory route of approach to a hepatic or perihepatic abscess, and that 
route can be determined in the majority of cases by the definite localiza- 
tion of the boundaries of the cavity after injection of some opaque 
substance. 


Twenty-five Years’ Study and Survey of Syphilis. — McDonagh {Urol, 
and Cntan. Rev., 1931, 35, 123) writes the period opens with the advent 
of the syphilitic trias and closes with the unitary view of the disease. 
The trias includes the discovery of the Spirocheeta pallida, the Wasser- 
mann reaction and arsenobenzene. When it was seen how quickly the 
signs and symptoms of syphilis vanished under arsenobenzene it was 
no longer thought necessary to keep the patient under treatment for 
two or more years. The treatment bedame symptomatic and its 
efficacy appeared to be confirmed by the number of fresh infections 
which occurred. The next stage was the increase of neurorecurrences. 
In fact, the incidence rose as the treatment became more spasmotic 
and gauged by the Wassermann reaction. Later, when it was found 
necessary to make the treatment more intensive and continuous, no 
fresh infections occurred, proving that Avhat were eonsidered at first to 
be fresh chancres were really recurrent chancres. Treatment alone does 
not diminish the incidence of an infection. Waves suggestive of an 
increase of syphilis appear from time to time, and the advent of another 
wave would render it again one of the biggest scourges. Syphilis 
sleeps — it is not dead or dying. What is most to be deplored is the 
padual disappearance of clinical diagnosis, w'hich brings even worse 
in its wake, the inability of the physician to learn his patient. Clinical 
acumen is the highest attahiment to Avliich a physician can aspire and 
learning and knowing the patient are going more than half waj’^ to 
ridding him of disease. Despite all the so-called “epoch-making” 
discoveries of recent years, the present state of medical science is not 
one to be proud of and the outlook to the author is far from hopeful. 

Infective Granuloma. — Mack {Siirg., Gyiicc. and Ohst., 1931, 52, 672) 
reports that infective granulomata are far more frequent than the 



422 


PROGRESS OF MEDICAL SCIENCE 


literature on this subject would lead one to believe. The condition is 
directly due to a low-grade infection, causing an impairment to the 
circulation, or to an impairment of the circulation followed by a low- 
grade infection. In either case there is an inflammatory reaction 
characterized by a necrosis and a reparative process acting and reacting 
with a gradually increasing building up of an inflammatory mass, until 
a granuloma reaching even the size of a coconut has formed. Occa- 
sionally the reparative process predominates early in the condition, 
and one finds a constricting or stenosing granuloma. Infections within 
the gastrointestinal tract, such as appendicitis or diverticulitis, ulcers 
either within the stomach or in the intestine, foreign bodies 'ndthin the 
bowel lumen, in the wall of the bowel or lying in the abdomen, such as 
purse-string sutures, lap pads or instruments left in the abdomen, 
splinters penetrating into the abdomen, may become the nucleus for 
tlie foundation of an infective granuloma. Trauma is a frequent 
cause for the condition, especially trauma, which results in a tear of 
the mesentery which allows foreign material to remain in the abdominal 
cavity or which ma^'^ cause an undiagnosed and nonfatal perforation 
or laceration of tire intestinal wall. Extraperitoneal inflammations 
may spread to or involve the gastrointestinal tract in the granulomatous 
mass. The diagnosis of carcinoma is most frequently made when an 
infective granuloma e.xists. Many of our recovered cases of inoperable 
carcinoma of the gastrointestinal tract have undoubtedly been granu- 
lomata. A more careful study of all cases of infective granuloma will 
enable an increasing number of correct pre-operative diagnoses to be 
made. The etiology, the similarity in the chain of symptoms, the 
characteristic findings at operation and the ability to make the diagnosis 
on liistologic study warrant considering infective granuloma as a 
definite disease entity. In the presence of a tumor mass within the 
abdomen the possibility of an infective granuloma should always be 
taken into consideration in hiaking the diagnosis. 


THERAPEUTICS 


UNDER THE CHARGE OF 

CARY EGGLESTON, M.D., 

ASSISTANT PROFESSOn OF CLINICAL MEDICINE, CORNELL UNI'V'ERSITY MEDICAL COLLEGE, 

NEW YORK CITY, 

AND 

SOMA WEISS, M.D., 

ASSISTANT PROFESSOR OF JIEDICINB, HARVARD JIEDICAD SCHOOL, 

ROSTON, MASS. 


The Treatment of Angina Pectoris With Glucose. — H.\ssercamp 
{Zciinchr. f. Krcislaufforsch., 1931, 23, 132) discusses the probable 
mechanisms involved in Biidingen's intravenous injections of glucose 
solutions in the treatment of angina pectoris. He points out that 
Biidingen’s original conception of the cardiac condition resulting from 
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hypoglycemia was entirely erroneous, due to errors on the part of the 
laboratory in the determination of blood sugar. Nevertheless the use 
of glucose has proved a valuable therapeutic procedure in many cases 
of angina. First, by supplying an excess of readily available sugar to 
the heart muscle; second, probably by alterations in the physical prop- 
erties of the cells there are colloidoclastic and osmotic effects, and 
finally, through the relaxation of spasm in the smaller coronary branches. 
In treatment he employs freshly made solutions of pure glucose in freshly 
distilled water, beginning with an injection of approximately 30 cc. of 
a 10 per cent solution and increasing to 50, 80, 100, 150 and even at 
times to 200 ce. of a 10 to 20 per cent solution. He emphasizes that 
no fixed schedule of doses can be established, but that each patient 
must be treated according to his individual responses and tliat many 
patients have definite upper limits to the dose tolerated, above which 
the injections produce constitutional symptoms. Customarily he ad- 
ministers thz’ee injections weekly, though at times only two can be 
given. Better results are obtained from the use of the larger volumes 
of more dilute solution than from smaller volumes of more concentrated 
solutions. In those patients whose angina pectoris is complicated by 
other cardiac symptoms, namely, congestive failure and renal disturb- 
ances, the doses should range from 10 to 50 cc. of a 15 to 20 per cent 
solution, and it is frequently of great value to add from 0.2 to 0.3 mg. 
of strophanthin to the solution or, where a diuretic is needed, | cc. 
(50 mg.) of tlieobromin etliylenediamin. Even in cases complicated 
by diabetes it is possible to employ the sugar treatment with e.xcellent 
results and witliout detriment to the diabetes. In general the sugar 
treatment must be continued from four to six weeks to obtain fully 
satisfactory results but, when secured, these frequently last for many 
months, even up to several years. The most satisfactory results are 
obtained in patients suffering from the angina of effort, while those 
with the angina of rest and angina complicated by cardiac wealcness or 
renal insufficiency give less uniformly satisfactory results and results 
which, in general, are less permanent. 


Medical Opinions on Circulatory Hormone Preparations. — In an 
effort to secure some trustworthy conclusions concerziing the value of 
several of the so-called hormone preparations deri'\’’ed from the heart, 
voluntary muscle and certain glandular organs such as the liver and 
pancreas, R. von den Velden (Devfsche vied. IVchnschr., 1931, 57; 
April JO, page 619; April 17, page 672; April 24, page 712 and May 1, 
page 753), records and analyzes tlie replies to a questionnaire from more 
than 40 leading internists in Europe. It is e^^dent, from the answers 
secured, tliat opinion as to their tlierapeutic value is highly contradic- 
tory. Despite the fact that certain investigators have apparently 
been able to demonstrate biologic acti^'ity of these preparations when 
lasted zipon animals and surviving animal organs, the majority of 
clinicians feel that these preparations exert no influence upon the cardiac 
rate or rhytlim or upon the electrocardiogram and the majority finds 
that they are without influence upon the action of digitalis upon the 
heart of man. Some investigators report more or less satisfactory 
rpults from their use in angina pectoris, while tlie majority find tliem 
either to be without effect in this condition or distinctly inferior to the 
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usual drugs employed such as the nitrites and the xanthin derivatives. 
The same conflict of opinion concerning their observed effects upon 
elevated blood pressure is expressed by the various internists, although 
here many are inclined to believe that they are of definite value in 
lowering the blood pressure in the condition of essential hypertension, 
particularly where the pressure normally shows wide spontaneous 
variations. Both in the case of angina and of essential hj'pertension 
however, many of those who record some favorable results express the 
opinion that these are limited to those patients who are de&itely of 
the neurotic type and that the results can be explained on the basis 
of psychotherapy, similar results being frequently obtained in the same 
patients from other forms of treatment. The author states it as his 
opinion that there is some promise in this form of therapy but scarcely 
dares to go further in its recommendation. He believes that its clinical 
use constitutes the treatment of ill patients ndth very uncertain reme- 
dies. In addition to this great uncertainty in tlie action of these sub- 
stances, attention must be called to the fact that many clinicians have 
observed distinctly unfavorable side actions following their adminis- 
tration, especially following their intravenous or intramuscular injection. 

Note. — A critical analysis of the replies indicates that these agents 
should not be accepted for clinical use in the present state of their 
development. It seems certain from the e\’idences presented that they 
are extremely untrustworthj', if indeed they have any definite actions 
upon the circulation otlier than those common to nonspecific protein 
split-products.— Editor. 


PEDIATRICS 
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Impetigo Contagiosa Neonatorum. — Swendson and Lee (/. Am. 
Med. Assn., 1931, 96, 2081) state that impetigo contagiosa neonatorum 
in nurseries for the newborn has become a serious problem of the 
modern hospital. It is practically impossible to prevent the occurrence 
of sporadic cases in nurseries. Constant vigilance for the detection of 
pyogenic infections in attendants and nurses and patients, and a 
nursery technique discouraging the development of pyodermic infections 
in newborn infants, is necessary in order to prevent epidemics of the 
disease. Epidemics are best controlled by means of a three nursery 
system which allows of segregation of infected babies, exposed babies 
and babies that have not been exposed from one another. They recom- 
mend a dry treatment of tlie lesions witli the avoidance of the use of 
ointments.* In this technique a batli is given every other day. Very 
little soap should be used and the skin siiould be dried by patting 
rather than by rubbing. After the bath the entire body should lie 



PEDIATRICS 


425 


heavily coated with a dusting powder containing mercurous chlorid, 
3 parts; talcum, 2 parts, and zinc oxid, 1 part. On the alternate days 
the babies should be examined for skin lesions, the buttocks should be 
cleansed with sterile oil and the dusting power again applied. The 
powder stains the clothing gray. If irritation develops talcum should 
be temporarily substituted. Excessive warmth and moisture of the 
skin should be avoided by dressing the babies lightly. 


Inhalation Method of Resuscitation from Asphyxia of the Newborn.— 
Henderson {Am. J. Obst. and Gyncc., 1931, 21, 542) recommends the 
simplest apparatus, consisting of a small cylinder of a mixture of 
oxygen and 7 per cent carbon dioxid, with a mask to enclose the face 
and a rubber bag of only 2- or 3-liter capacit}% with a valve or stopcock 
at the end. The bag is filled and the cylinder cut off. The mask is 
held on the face while the bag is squeezed to make a gentle pressure 
sufficient to cause a succession of slight dilatations of the baby’s lungs. 
Then, as spontaneous breathing begins, the inhalation is continued, or, 
if desired, mouth-to-mouth dilatation may be used and then the inhala- 
tion administered. It is the inhalation and its stimulating effects on 
natural breathing rather than any form of artificial respiration that is 
most important. This inhalation should be given several times a day 
for five or ten minutes for several days. He recommends its use not 
only for asphyxiated babies but also for normal babies. The object 
of this latter recommendation is to insure full dilatation of the lungs. 
When this inhalation is universally adopted instead of the old method 
of making the child cry, the large number of babies that die of pneu- 
monia consequent to a persisting atelectasis will be saved as well as 
those that can be resuscitated ipost effectively by this method from 
primary birth asphyxia. The essential point regarding birth asphyxia 
is that, as a result of diminished blood supply to the brain during pro- 
longed labor, the sensitiveness of the respiratory center is depressed. 
In the normal child the respiratory center is stimulated, as soon as the 
placental circulation slows down, by the carbon dioxid formed in the 
child’s own body. In the asphyxiated child, although there may be 
more carbon dioxid than normally, the center is so depressed that this 
stimulus is insufficient to excite natural breathing. When a sufficient 
quantity of carbon dioxid is supplied to the lungs the center responds 
normally. 


Prognosis of Acute Glomerular Nephritis in Children.— Guild 
{Bull. Johns Hopkins Hosp., 1931, 48, 193) studied 34 patients from 
1 to 12 years after an acute attack of glomerular nephritis. He found 
that in this condition in children the prognosis is good and, in general, 
the younger the child the better the prospects of complete recovery. 
Albuminuria may i)ersist for years without impairment of general 
health or kidney function. It may also disappear completely after it 
has been present at least as long as a year. Children who have once 
had acute nephritis stand subsequent infections without greater lia- 
Inlity to complicating renal disease than is shown by children who have 
never had nephritis. Although many of the patients are now entirely 
normal in spite of neglect of foci of infection following the attack of 

voi.. 1S2, NO. 3. — siarrF.sinnn, 1931 15 



426 


PROGRESS OF MEDICAL SCIENCE 


nephritis, the fact that several of those now showing some abnormality 
are among_ those neglected suggests that it is wise to attend to such foci 
promptly in all cases. It is of the utmost importance to follow those 
patients witli albuminuria to determine the ultimate results. 


Treatment of Acute Cerebral Complications of Nephritis.— Aldrich 
(Am. J. Bis. Child., 1931, 41, 1265) studied the clinical records of 
28 patients who showed cerebral sjTnptoms in the course of hemorrhagic 
types of nephritis. He attempts to explain the behavior of these 
patients on this hypothesis. Owing to an intoxication that is probably 
the cause of the nephritis, the tissues, including those of the brain, take 
on water and become edematous. This water is considered to be held 
in chemical combination with the tissue cells. The resulting edema of 
the brain causes increased intracranial pressure, a compensatory rise 
in the blood pressure and clinical symptoms. The general increased 
affinity of the tissue cells for water results in oliguria and usually in 
subcutaneous edema. When large amounts of fluid are given there is 
a tendency to dilute the toxins and to provide free water for their 
elimination through the kidneys. Thus paradoxically, the administra- 
tion of water may reduce edema. In this process, when the cerebral 
edema is decreased, the intracranial pressure and the systemic blood 
pressure fall, giving relief from the cerebral symptoms. Folloiving this, 
as more water becomes available for excretion, diuresis takes place. 
When the onset of cotna makes the adequate administration of fluid 
impossible, intravenous injections of strongly dehydrating salts, such as 
magnesium sulphate, shrink the cerebral tissues, leading to prompt 
relief from the symptoms and allowing the administration of fluids by 
mouth. The administration of magnesium sulphate by mouth in large 
doses seemed to hasten recovery, and did not cause loose stools in 
edematous patients until the symptoms had disappeared. It is believed 
that when given orally this salt acts in the same manner as when given 
intravenously. 


Comparative Studies on Calcium Gluconate and Other Calcium 
Salts, — Lieberilvn (J. Avi. Med. Assn., 1931, 97, 15) studied the effect 
of calcium gluconate on human beings and dogs when given orally, 
subcutaneously and intravenously. This compound can be given in 
repeated and adequate amounts subcutaneously^ without causing either 
irritation or necrosis. Three or 4 gm. a day after meals seemed to be 
the proper dose for an adult. Blood calcium attains its maximum 
elevation within an hour after subcutaneous or intramuscular adminis- 
tration of calcium and within four hours after being given orally. 
Urinary' calcium appears to be a qualitative index of the state of the 
blood calcium level. Whether this is true in all pathologic states 
remains to be seen. A urinary value of about 10 to 20 mg. per hour 
appears to be most desirable in avoiding either a hypercalcemia or a 
hypocalcemia. Intravenous calcium therapy is dangerous because of 
the danger of sudden intravascular clotting and death. Highly sug- 
gestive digitalis-like effects of calcium were obserr-ed, but could not be 
explained. 
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Apparent Specific Effects of Sodium Iodide in Herpes Zoster.— 
Ruggles {Arch. Dermal, and Syph., 1931, 23, 472) reports 15 cases of 
herpes zoster favorably influenced by the intravenous administration 
of sodium iodid in 2-gm. doses in 20 cc. of sterile water, given on the 
first, second, fourth and seventh day of observation. The early relief 
from pain and rapid involution of the skin lesions are quite striking in 
a number of the cases. The author claims no originality for the method 
and can advance no satisfactory explanation of its rationale, but offers 
it as a distinctly valuable addition to the therapy of extensive painful 
cases of zoster. 


Cutaneous and Mucosal Relapse in Early Syphilis and Its Differ- 
entiation from Reinfection.— Stokes, Cole, Moore, O’Leary, Parran 
and Wile (Ven. Dis. Inform., 1931, 12, 55) have studied 5952 cases of 
early syphilis from their five respective clinics to ascertain the fre- 
quency, infectiousness, time and appearance, localization and morph- 
ology of relapse. Three hundred and sixty cases of mucocutaneous 
relapse and 40 supposed reinfections were thus brought to light, showing 
that relapse is one-fifth as frequent as chancre and reinfection one- 
ninth as prevalent as mucocutaneous relapse. The public health 
import of these facts is evident when one realizes that relapse is less 
conspicuous than chancre and consequently more easily ignored by 
patient and contact. Some of the more important conclusions of the 
paper are as follows: (1) The proportion of relapse is less in cases 
seropositive in the primary stage at the onset of treatment or in florid 
secondaries when they began ti’eatment in the first year of tlieir disease 
than in cases which are seronegative at the outset; (2) 68.6 per cent 
of mucocutaneous relapse was extragenital and 31.4 genital; (3) 62 per 
cent of relapse lesions are potentially infectious; (4) mucocutaneous 
relapse appears (91 per cent) in the first 2 years after treatment and 
85 per cent of it occiu-s in the first 2 years of the disease; (5) arsphena- 
min-mercury tlierapy is followed by 9.6 per cent of relapse as compared 
Yuth 3.6 per cent under arsphenamin-bismuth therapy; (6) the propor- 
tion of mucocutaneous relapse is greatly reduced after the ninth to 
the fifteenth arsphenamin injection; (7) the aiteria for the acceptance 
of reinfection are rc\dewed and none in tlie present supposed series of 
reinfections are found to be completely acceptable. A small proportion 
only satisfy even moderately strict requirements. 
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Roentgen Therapy of Uterine Cancer.— At the Erlangen Roentgen 
Institute between 1915 and 1925 there were 956 cases of uterine cancer 
treated with Roentgen rays which are analyzed in a paper presented 
by WiNTZ {Ann. Stirg., 1931, 93, 428). The treatment was based on 
the principle of appljdng the cancer dose, if possible, at one sitting or 
in the course of 48 hours. The results of treatment show that in car- 
cinoma of tire cerYux there were 125 operable cases with 60 per cent 
5-year cures and 712 inoperable cases with 12 per cent 5-year cures. 
Of the adenocarcinomas of tlie corpus there were 59 operable cases 
with 69.5 per cent 5-year cures and 160 inoperable cases with 8.3 per 
cent 5-year cures. Since 1921 tire statistics have been even better 
than those mentioned, due largelj’to the use of copper treatment which 
produces secondary radiation in the tissues by metallic particles intro- 
duced by means of iontophoresis. He describes in detail tlie technique 
of this procedure. One of the reasons that this copper treatment has 
improved the results is that it accomplishes a deep disinfection of the 
tissues and it is well known that infected tissues do not respond to 
irradiation nearly so readily as comparatively uninfected tissues. He 
points out the importance of Imng conditions and systematic after 
care in patients treated by irradiation. In comparing two series of 
cases he found that of those in good circumstances 46 per cent were 
cured whereas of those in poor circumstances only 32 per cent were 
cured. The after care of these patients must aid the body to eliminate 
the products of degeneration. Mechanical cleansing is obtainetl by 
disinfecting irrigations. For those masses of decayed cells which have 
been swept off by the blood stream, sulphur is administered by mouth 
or intravenously. If the systemic condition is poor, arsenical prepara- 
tions are used. The effect of altitude in accelerating metabolism is 
used to assist in eliminating degenerative products. 

Early Diagnosis of Cervical Cancer. — Several years ago wc called 
attention to a new method developed by Schiller for the early detection 
of cancer of the cervix which was based upon the application of 
an iodin solution to the suspected cervix. He showed that normal 
tissues took the iodin stain whereas diseased tissues remained iodin 
negative. However, we are careful to state that all iodin negative 
tissues were not carcinomatous but were to be regarded as suspicious. 
This phenomenon was c.vplained as being due to a deficiency in the 
glycogen content of atypical proliferating epithelial cells. This .subject 
has been investigated iiy lHS.Acn.\NOW {Anilralbl. f. Gj/n., 1931, 55, 
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1215) who believes that it has been of real assistance in the early diag- 
nosis of cancer. By means of statistical tables he shows that he has 
been able to detect earl.y carcinoma in more than twice as many cases 
by this method as by the simple biopsy without the use of the iodin 
stain. In the technique which he has followed the patient is gi^^en a 
vaginal douche after which a speculum is inserted and the cervix is 
dried with cotton and painted with a 5 per cent tincture of iodin. The 
major portion of the cervix will be stained bro^vn but in the suspicious 
cases there will be clear points (iodin negative) within this dark-brown 
field. This part of the field is either curetted away or removed by 
excision, taking some of the apparently healthy tissue with it. If a 
suspicious polyp be present, it is drawn down by forceps and removed 
at the base, being careful to get beyond the pedicle. The suspicious 
tissues are then examined microscopically'’ for the final diagnosis. It 
would seem that by the use of this method as a routine many early 
cases would be detected which otherwise might not be regarded serious 
enough to demand a biopsy. (This is a vauluable adjunct to the diag- 
nosis of cervical cancer, but as pointed out by Issachanow it is by no 
means a substitute for the histologic method. One of the difficulties 
sometimes associated with biopsy is making certain that the tissue has 
been secured from the the proper area and for this reason trachelectomy 
is preferable in certain cases. C. C. N.) 
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Arcus Senilis as an Accompaniment of Cardiovascular Disease. — 
Scott (Sordh. Med. J., 1931, 2, 24, 165) obsei’vcd arcus senilis in 
179 (6.2 per cent). Histologically, ai-cus senilis is a deposit of fatty 
substances and perhaps, also, of lime and hyalin particles in the 
corneal parenchyma. It occurs usually coincident with other changes 
indicative of old age, but it may appear even in childhood. Of 2S91 
patients of all ages examined in a cardiac clinic 63 per cent were white 
and 36 per cent colored, but of the arcus senilis cases 107 (59 per cent) 
were colored. One hundred and fifty-Dvo of 7S0 patients with arterio- 
sclerosis in some form showed definite arcus senilis (19 per cent). Thus, 
S4 per cent of the cases of arcus senilis were subject to arteriosclerotic 
changes and only 4 per cent showed no signs of cardiovascular disease. 
Of the arcus senilis cases 48 ])er cent belonged to the laboring class; 
the ages varied from 31 to 95 years and 64 per cent were between the 
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ages of 51 and 70 years. The frequency and predominance of arcus 
senilis among colored people is striking. Arteriosclerosis is quite com- 
monly associated with this form of corneal degeneration and may be an 
etiologic factor; but the majority of arteriosclerotic patients do not have 
arcus senilis. Faulty nutrition and physical degeneration within an 
ethnic group may explain its frequency in negroes. Arcus senilis may 
then be looked upon as one of the indices of racial degeneration. 


OTO-RHINO-LARYNGOLOGY 
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The Value of the Schilling Hemogram in the Otologic Infections,— 
In a detailed account of observations made on 9 cases Alden and 
De Motte (Ann. Otol., Rhinol. and Laryngol., 1931, 40, 95) feel that the 
consistent manner in which the hemogram findings have paralleled the 
clinical features makes this laboratory aid of distinct value in the study 
of the otologic infections. Further confirmation is given in the fact 
that the stab cell count offers a much more reliable index of the 
patient’s condition than does the poljonorphonuclear percentage of the 
•total number of the white blood cells, and particularly in children, than 
the pulse and temperature variations. The hemogram must be con- 
sidered as a distinct advance in the interpretation of various blood 
findings, but cannot be expected to accurately differentiate between 
such closely allied conditions as acute suppurative otitis media and 
acute suppurative mastoiditis. It is also of far more value when 
daily or very frequent observations can be made under a strict set of 
conditions. It is by no means introduced to supplant clinical investi- 
gation, but to corroborate it. Finally, the correct valuation of such 
laboratory criteria permits an individualization of treatment according 
to tlie given case, because it furnishes data so significant as to make 
pathologic details more comprehensible and the results more uniformly 
successful. 


Allergy in the Middle and the Internal Ear. — In these days when 
hj'persensitiveness is in the saddle many interesting and important 
phenomena are being encountered. Pboetz (Ann. Otol., RMnol. and 
LanjiigoL, 1931, 40, 67), after a bibliographic review and a clinical 
study of a limited series of cases, concludes that localized allergic 
reactions may simulate other aural diseases by the mechanical reac- 
tions of edema upon tlie tissues of the tympanum and labj'rinth. They 
may be differentiated by the nature of the onset, often accompanied 
by 'allergic manifestations elsewhere bj' a careful history of the patient s 
sensitivities, and sometimes by the occurrence of eosinophilia. 
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Histopathology and Bacteriology of Sinusitis: With Comments on 
Postoperative Repair. — Based on a study of tissues secured from 15 
persons, Kistner {Arch. Otolaryngol., 1931, 13, 225) noted epitlielial 
or connective-tissue hyperplasia as a common structural change of 
the mucosa in chronic latent or nonpurulent sinusitis— regardless of 
the underlying etiologic factor, bacterial, allergic or avitaminosis. 
Pathogenic microorganisms were found in the tissues of those cases 
where the sinusitis was associated with systemic disease. The sinus 
and nasal mucous membranes differ greatly in histologic structure, 
organization and appearance. After complete destruction the sinus 
mucosa does not regenerate its structures. Granulation tissue organiz- 
ing into typical scar tissue and bone proliferation are basic features of 
the reparative process. The type of epithelium which eventually covers 
the fibrous tissue depends on the character of and distance from the 
ancestral epithelium. Cultures from 400 sinuses usually yielded a 
mixture of organisms. Streptococci predominated (94.5 per cent). In 
the order of frequency, staphylococci. Micrococcus catarrhalis, pneu- 
mococci, Bacillus Friedlander, Bacillus influenzse. Bacillus coli, diph- 
theroids and streptothrix were found. 
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Roentgen Treatment of Metastasis to the Vertebrae and the Bones 
of the Pelvis from Carcinoma of the Breast.— Metastasis from carci- 
noma of the breast reaches the pelvic and vertebral bones probably by 
a combination of aberrant and reflux spreads tlu’ough the lymphatics 
and is often accompanied by an inflammatory reaction of noninfectious 
origin, in the opinion of Leddy {Am. J. Roent. and Rad. Therap., 1930, 24, 
657). The most common symptom of such lesions is pain in the right 
sciatic nerve. The distribution and type of metastasis, in the group 
of 40 cases studied by Leddy, have no relationship to the primary 
tumor. Treatment by Roentgen rays, by an effect on both the inflam- 
matory and malignant cells in the metastatic growths, produces anal- 
gesia, often complete and of month’s duration, and is the best method 
of palliating a hopeless case. But sooner or later Roentgen therapy 
loses its initial effectiveness. Usually one or two recurrences of symp- 
toms due to reactivation of the metastasis in bone may be handled 
successfully, but eventually all treatment is useless. 

Roentgen-Physiologic Studies of the Gall Bladder in Dogs. — Rew- 
nuiDGE and H.\lpert {Am. J. Roent. and Rad. Therap., 1930, 24, G34) 
injected lipiodol or brominol into the gall bladders of 26 healthy dogs 
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after laparotomy, and made cholecystograms at intervals thereafter. 
The shadow of tlie gall bladder disappeared in most of them in from two 
to seventeen days, but, in 5 dogs the shadow persisted with little change 
until the e.vperiment ceased. At necropsy, droplets of lipiodol or bro- 
minol were found in the gall bladder of most of the dogs in which the 
shadow has disappeared. Prom these observations the writers con- 
clude that complete emptying of the gall bladder does not occur witli 
each meal; furthermore they regard it as probable that complete 
evacuation of the biliary vesicle never takes place in the dog. 


Mixed Tumors of the Parotid Gland, — These tumors of the parotid 
are usually mildly malignant new growths and are occasionally found 
in the other salivary glands or elsewhere about the face. The consensus 
of surgical opinion apparently favors early and radical removal of 
encapsulated tumors, but opposes attempts at removal of nonencapsu- 
lated growths. However, Merritt (Am. J. Romi. mid Rad. Thcrap., 
1931, 25, 507), who has treated 10 case.s b 3 ' radiologic methods, beliei'es 
that the treatment should be in the hands of the radiologist. He 
considers that high-voltage Roentgen therapj^ is a useful adjunct to 
radium. While a small encapsulated tumor may be successfully ex- 
cised, the author believes from the accumulated evidence that implanted 
radium will accomplish equallj' good results. He considers a combina- 
tion of surgical remo^'al with irradiation by either radium or Roentgen 
ray as illogical; if the former is adequate, the latter is superfluous. 
Failure to destroj' the tumor by iiTadiation at the initial attempt does 
not induce the increased malignancy which frequently follows inade- 
quate surgical treatment. 


Influence of Ultraviolet Light on the Glucose Tolerance of Rabbits.— 
Apparently' little is known concerning the relation of ultraviolet light 
to glucose tolerances, and opposite views are held as to the effect of the 
former on the latter. Root (Arch. PIiijs. Thcrap. X-raii, Rad., 1931, 
12, 153) exposed a number of normal rabbits to irradiation with a 
quartz lamp for periods of 10 to 25 minutes, and the results of his 
investigations indicated that the ultraviolet light increases tolerance 
for high concentrations of glucose, although the mechanism of the 
action remains to be determined. 


The Cavity in Pulmonary Tuberculosis.— h’rom roentgenologic stud- 
ies at the Detroit Tuberculosis Sanitarium, Pinner and Parker (Am. 
J. Ronilgcaol. and Rad. Thcrap., 1931, 25, 454) ha^-e de^'cloped a 
classification of tuberculosis cavities in the lungs which they' consider 
an important factor in prognosis and the selection of treatment. The 
first type is described roentgenologically as “moth-eaten areas in 
infiltrated parenchyma,” the appearance being due to multiple small 
cavities without walls. The.se cavities are young, so to speak, and 
respond readily cither to artificial pneumothorax or phreriectorny. 
Tlie second type comprises the round or o\’al cai'itic.s with a definite, 
fibrous wall of varying thickness. These also arc relatively young, 
and more than 00 per cent of them will close after plircnieotomy or 
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pneumothorax. The third type consists of large irregularly shaped 
cavities, with very thick walls. About one-half of them decrease in size 
under appropriate nonsurgical treatment; less than one-half are dimin- 
ished by phrenicotomj'^ or pneumothorax, and none close after such 
treatment. In short, therapeutic success in the surgical treatment of 
cavities is in inverse ratio to the amount of demonstrable fibrosis in the 
cavity walls. 


The Present Status of Electrocoagulation of Tonsils.— The relative 
advantages and disadvantages of surgical removal and electrocoagula- 
tion are compared by Novak {Arch. PJtys. Therap., X-ray, Rad., 1931, 
12, 226). He arrives at the conclusion that, although surgical removal 
is not an ideal technique, in that it is liable to difficulties and complica- 
tions, it is at present the best available technique. The removal of 
tonsils by diathermy is not devoid of risks, and the proper technique 
is not easy to learn or execute. A properly executed surgical tonsil- 
lectomy in a neat, swift, complete, workmanlike job in the ordinary 
case. Under similar conditions, diathermic destruction is slower, 
lacking in the precision and control characteristic of good surgery, 
and there is always the unpredictable factor of the depth of penetration 
obtained. Nevertheless, electrocoagulation has its place as an adjunc- 
tive method, and is the operation of choice in certain selected cases, 
especially those which are poor operative risks. 


The Practical Value of Radium in the Treatment of Certain Fibroid 
Tumors of the Uterus.— From his experience with 286 cases treated 
by intrauterine application of radium, after diagnostic curettage in 
all save 2, Crutchfield {Radiol. Rev., 1931, 53, 89) is of the opinion 
that this treatment is the method of choice in menorrhagia associated 
with uncomplicated fibromyomata less in size than 3| months’ preg- 
nancy in women approaching or within the menopause. On the other 
hand, radium treatment is contraindicated when the tumors are larger 
than a 3 months’ pregnant uterus; when they are complicated by lesions 
on the adnexa; when they produce pain or other symptoms from 
pressure on the bladder or bloodvessels; when they are causing cachexia 
by necrosis; when the tumors are increasing rapidly in size or under- 
going calcareous change; when the patients are under 35 years of age; 
when the fibroids arc associated with other intraabdominal lesions; when 
the patient has an ineradicable fear of cancer; when the diagnosis is 
not clear. For all such cases surgical treatment is preferable. 


Evaluation of Electrosurgery of the Tonsils. — In the opinion of Bal- 
MEK {Arch. Rhys. Thcr., X-ray, Rad., 1931, 12, 10) electrocoagulation 
IS the superior method for removal of postoperative tonsillar tissue and 
adliesions, lingual hypertrophy and varix, and for the extirpation of 
the faucial tonsil in the presence of certain diseases, such as hemophilia, 
anemia and the serious affections of the lung, heart and kidney. It is 
not applicable to children or to nervous or refractory patients. No 
method of tonsil removal is ideal under all circumstances, but the 
combination of surgery and electrocoagulation is a means of approach- 
ing the ideal. 
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The Treatment of Postencephalitic Children in a Hospital School.— 
Bond and Appel (Am J. Psychiat., 1931, 10, 815) present an encourag- 
ing study of the treatment of 48 postencephalitic children in a hospital 
school. There were 14 controls in the group, bringing the total number 
of children presented to 62. The results they tabulated as follows; 


Post- 

encephalitic. 


Good 7 

Doubtful 7 

Poor 6 

Still in classes 22 

Feebleminded 6 


Controls. 

1 

1 

2 

8 


They remark that “these figures show that in 20 postencephalitic 
(excluding the feebleminded) sent home 7 had good results, or 35 per 
cent, as compared ndth the total failure of family placement, as reported 
by Healy.” In this paper the authors describe in a general way the 
manner in which their work was carried out, noting that more detailed 
reports of various phases of the work would be reported later. The 
hospital school in which the work was done possessed adequate living 
quarters and recreational facilities, and was connected with separate 
men’s and women’s departments of the Pennsylvania Hospital for 
Mental and Nervous Diseases. The personnel of this institution con- 
sisted of: A nurse in charge trained in psychiatric nursing; graduate 
and student relief nurses; occasional attendants; male nurses witli the 
boys and female nurses with the girls; a teacher, trained in special class- 
work, had charge of their schoolwork; occupational therapy teachers 
had charge of tlie children part of the time that they were not in school. 
Regular periods for a singing class were held by a music teacher. A 
psychologist made tests from time to time. The gymnasium and 
swimming pool were adequately supervised. Several psychiatrists who 
has special interests in children supervised and coordinated the work. 
The routine of the day, while not absolutely rigid, followed certain 
regular lines. This, it was found, eliminated much of the mischief 
through substitutive actiAity. A certain amount of free playtime was 
found necessary. In addition, tlie authors note, impersonal schedules 
and gross group methods were not enough — that indmdualizations and 
consideration of the separate personalities had to be added to obtain 
the best results. Witli this background to work with, the authors state 
that “The psychiatric nurse, trained to look upon unusual irritating 
and antisocial behavior witli equanimity and understanding, was a 
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great help. The children thus found no unemotional background to 
their behavior in the hospital, which was in marked contrast to what 
they had experienced before hospital entry. . . . The children were 

encouraged to feel that their behavior difficulties could be cured like 
any other conditions for which one enters the hospital. . . . Graded 

schoolwork was carried on, but emphasis naturally had to be placed 
on individual difficulties and problems. The amount of work done 
was probably equal to one-half or two-thirds of that done in the 
ordinary grade school. The group lacked initiative and originality not- 
withstanding their restlessness and curiosity.” The hospital point of 
view and plan was continuously emphasized. The workers were urged 
to read various books on the problems of children in order that they 
might understand the problems of those with whom they came in 
contact. A definite attempt was made to have all exhibit a spirit of 
optimism. An unemotional attitude toward delinquency was devel- 
oped. The workers were requested to maintain an attitude of imper- 
sonal authority, and understanding and cooperation were stressed 
rather than criticism, discipline and punishment. In order to bring 
home to those in charge of the children that behavior disorders are the 
manifestations of difficulties in the dynamics of personality adjust- 
ments, conferences were held at varying intervals. All attended — then 
observations, impressions and suggestions were pooled in order that 
no confiicting attitudes on the part of the workers might exist. Con- 
crete accounts of the activities of the children were then related and a 
general discussion of the outstanding traits or greatest problems and 
the best approach to the problem would conclude the conference. 
The authors found that “There are objections to such a formal pro- 
cedure, but it gave a modus operandi to get all the personnel thinking 
on the child’s personality and its problems, and his reactions in terms 
of his needs.” 


Encephalitis and Encephalomyelitis in Measles.— Terraro and 
Scheffer {Arch. Neurol, and Psychiat, 1931, 25, 748) report 6 cases 
of measles that died of central nervous system complications. These 
cases are presented in detail, each giving an adequate clinical summary 
and a very complete pathologic report. The histopathologic studies 
of the cases which form the major portion of the paper show that in 
all 6 cases the lesions of the brain were practically the same. They 
consisted mainly of a perivascular proliferation, formed especially of 
microglial elements. The microglial nature of the cell was brought out 
by the specific methods of silver impregnation. In some instances 
there were scattered elements of hematogenous nature in the perivascu- 
lar areas. These elements were mainly lymphocytes and occasionally 
plasma cells. The perivascular hematogenous elements were “never 
of great importance and in some cases there was no trace of them in all 
the material studied.” The perivascular proliferation was dominantly 
located in the wliite substance, where it formed large islands. The 
cortex, however, was involved by the same process, although to a much 
less extent. Accompanying the perivascular proliferation there was 
demyelinization, which formed another characteristic of the pathologic 
process. Lesions invohnng tlie axis cylinders in the demyelinated 
areas were also noted. Less cliaracteristic was the macroglial reaction. 
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with both its progressive and its regressive ehanges. In addition, the 
authors point out a frequency of thrombi (red thrombi) and the occur- 
rence of vascular changes, swelling or hyperplasia of the endothelium. 
This latter finding, they state, points “ to a participation of tire vascular 
system in the process, and this fact, associated with the one that most 
of the lesions are perivascular in topography, justifies the h^qrothesis 
that whatever no.vious agent is the cause of the lesions, this agent is 
carried from the bloodvessels to the surrounding tissue and is favored 
by an abnormal permeability of the protective wall and stasis of the 
venous system.” In addition, the authors present the three main 
views of the etiologj' of encephalitis that follows vaccinations or acute 
exantliematous diseases: “(1) That the lesions in the brain and cord 
are due directly to the action of the virus of smallpo.v, A^accinia or 
measles; (2) that they represent an allergic or anaphylactic phenomenon 
occasioned by the preceding illness; (3) that they are caused by an 
unknown virus or toxin wliicli is in some Avay empowered by the exanthe- 
matous disease to attack the nervous S3'stem.” The^' present the proof 
both for and against these theories and finally conclude that: “In 
the present state of knowledge it seems to us that acute disseminated 
encephalomyelitis is most likely a toxic reaction of the central nervous 
system occurring in a number of different virus conditions.” 
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The Titration of Scarlatinal Antitoxin by Means of a Skin Test in 
Chinchilla Rabbits.— Fraser and Plummer (Brit. J. Exp. Path., 1930, 
11, 291) describes a method for tlie titration of scarlatinal anti- 
toxin Avliich is suitable at least for preliminary testing. Chinchilla 
rabbits were used and the skin tests were carried out just as in the human 
skin test. The test dose of toxin used Avas eight to ten times that of the 
human test dose, and this was added to an equal quantity of the various 
dilutions of antitoxin. The tests Averc measured at the end of 24 and 
48 hours after injection. In a series of carefully controlled experiments 
it Avas found that the accuracA' of the skin titration in rabbits Avas AA'ithin 
similar if not identical limits to that in human subjects, proA'ided that 
one-half as many more animal tests arc done. This nece.ssity for a 
greater number of tests in rabiiits AA'as due to a greater dispersion in the 
readings. Tavo antito.xins could be distinguished if one Avcrc at least 
tAA'icc as strong as the other, and in 2 cases out of 3 this Avas possible if 
one toxin Ave.rc only one ami a half times as strong as the other. 
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Anatomical Characteristics of Tuberculosis in Jamaica.— Opie {Am. 
Rev. Tuhcrc., 1930, 22, 613) lias reported upon 9 fatal cases of pulmonary 
tuberculosis in Jamaican adults, a large proportion of which had the 
characters of tuberculosis occurring in infancy and early childhood 
among people of European origin. Five cases were of this type, and 
in them the lesions had their origin in the lower lobes of the lungs, 
while the apices were either not involved or contained inconspicuous 
lesions. In 3 instances there was widespread tuberculous broncho- 
pneumonia throughout the lungs with massive tuberculosis of tracheo- 
bronchial lymph nodes. In the fourth case the disease had made little 
progress in the lung, but there was massive tuberculosis of the tracheo- 
bronchial lymph nodes and death occurred from acute miliary tubercu- 
losis. In the fifth instance the lesions in lung and lymph nodes were 
similar to those seen in the other 4, but there was also caseation of 
mesenteric lymph nodes. In all of these autopsies careful dissection 
failed to reveal any scars of preceding tuberculosis, and the lesions of 
lung and lymph nodes had all the characters of first infections. Of the 
remaining 4 cases the tuberculous lesions apparently had their origins 
in the apices of the lung, and in this respect resembled the tuberculosis 
of white adults. One case, however, Avas otherwise of childhood type, 
and was apparently a first infection. In 2 cases the lesions were inter- 
mediate between those typical of childhood and adult infections, while 
the last case showed a pulmonary tuberculosis similar to that usually 
seen in white adults. 


Pulmonary Asbestosis. A Eeport of a Case and a Review.— Soper 
(.4m. Rev. Tuber c., 1930, 22, 571) has reported a case clinically typical 
of pulmonary asbestosis. The patient had a history of exposure to 
asbestos dust for 12 years. The first symptoms of the disease appeared 
about 6 months prior to admission to hospital in the form of increasing 
dyspnea, malaise and loss of weight. He had a small amount of sputum, 
sometimes streaked with blood. Physical examination of the chest 
showed signs of bilateral pulmonary fibrosis. A few dry, crackling 
rales were heard at the bases about the Avhole circumference of the 
chest. These Avere also audible here and there OA^er the Avhole chest. 
The outstanding feature of Roentgen ray plates of the chest AA^as a diffuse 
fine type of shadoAving, aaJucIi, about the hilum of both lungs and about 
tlie bases, presented a “cobAveb” appearance. Pathologic examination 
Avas not obtained in this case, but typically pleural adhesions are exten- 
sive, the lungs are firm and fibrotic, and the bronchi may be dilated 
Avith extensiA'e peribronchial fibrosis. In addition, certain “golden 
yelloAV bodies,” characteristic of the disease, may be expressed from 
tlie cut surface of the lung. These liaA^e been aptly called “ asbestosis 
bodies.” They may be sIioaati to contain in their centers cores of 
asbestos fibers. Asbestos contains only a A'ery small amount of free 
silica, but in the opinion of the author it probably conduces to a more 
rapid deA’elopment of any concomitant tuberculosis, as in the better 
understood forms of silicosis. 


Tuberculosis of the Liver.— Morris {Am. Rev. Tuherc., 1930, 22, 5S5) 
reports a case of tuberculosis of the liver in a man, aged 5S years, 
AA'ho had an adA'anced tuberculous lesion in the upper lobes of both 
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lungs with cavitation in the right upper lobe. Apart from the usual 
sjTnptoms of terminal pulmonary tuberculosis, the patient presented 
more severe ones referable to the intestinal tract, all of which were 
attributed to intestinal tuberculosis. On physical examination the 
liver was slightly enlarged and tender on pressure. At autopsy the 
liver was found to be greatly enlarged with numerous large, hard, 
yellow nodular areas over the entire surface. These areas were filled 
with caseous material enclosed in fibrous eapsules, varying from | to 
1 inch in diameter. Such cases of localized tuberculosis of the liver 
are rare and have never been diagnosed except by laparotomy. Miliary 
tuberculosis of the liver is found quite commonly in cases dying from 
pulmonary tuberculosis, but is quite uncommon without generalized 
tuberculosis. Randolph (Am. Rev. Tuberc., 1930, 22, 593) reports a 
case, however, in which there were no clinical signs of pulmonary 
tuberculosis, and Roentgen ray of the chest gave no suggestion of pul- 
monarj" lesion. The onset of the illness was acute with chills and fever 
and an irregular fever continued, ranging from 101° to 104° P. At 
the onset the liver was slightlj"- enlarged, but increased in size from 
day to day, and from the ninth to the twelfth day with great rapidity. 
Fourteen days after the onset laparotomy was undertaken with a view 
to draining a possible abscess. The patient died on the following day. 
At autopsy the liver was found to be greatly enlarged with discrete 
scarring of tlie surface which proved to be due to a portal cirrhosis 
Numerous small, grayish-white nodules were scattered through the liver, 
and these were found on microscopic examination to be miliary tubercles 
of recent origin and all at about the same stage of development. Spleen 
and Iddneys showed no tuberculosis. The explanation was offered 
that an old abdominal focus of tuberculosis had become active and 
seeded the liver through the portal circulation. 
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An Unusually Mild Recurring Epidemic Simulating Food Infection.— 
Spencer (P?/5. Health Rep., 1930, 45, 2867) reports on the remarkable 
condition occurring periodically in tlic mountainous parts of tlie_West, 
particularly in the National Parks. The onset is sudden and violent, 
witlr nausea, vomiting, sharp pains in tlie abdomen and diarrhea. In 
a few hours the attack was over and the patient well except for weak- 
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ness. The condition could not be associated with any particular item 
of food or water from any particular source. There was definite 
leukocytosis. Cultural studies and serologic tests gave no suggestive 
findings. 


A Study of the Effect of Typhoid Vaccine When Given After Infec- 
tion. — Crouch {U. S. Pub. Health Rep., 1930, 45, 2429) presents data 
which would seem to justify the tentative conclusion that typhoid 
vaccine is well worth while when given after the infection is received, 
provided the first dose is given before the onset of symptoms and 
provided further that three doses are given. Typhoid vaccine when 
given soon after the onset of symptoms is of little or no benefit. 


Mottled Enamel in a Segregated Population.— Kempp and McKay 
{U. S. Pub. Health Rep., 1930, 45, 2923) review the history of this 
condition of the teeth and emphasize the high frequencj'’ of the dis- 
coloration in areas where it prevails. Cuts illustrate the disfiguring 
nature of the condition. Permanent teeth alone are involved. The 
condition in the community under study coincided with the introduc- 
tion of deep well water. The data point to rather exact localization of 
mottled teeth and proved a relation to the water supply, but the exact 
fault of the water has not been determined. 


The Typhus-Rocky Mountain Spotted Fever Group. An Epidemi- 
ological and Clinical Study in the Eastern and Southeastern States.— 
Rumreich, Dyer and Badger {Pxib. Health Rep., 1931, 46, 470) have 
separated certain eruptive diseases occurring in the eastern seaboard 
states into two clinical entities; one of these is endemic typhus of the 
type previously described by Brill, Maxcy, and others, the other a virus 
infection of the Rocky Mountain spotted fever type. There is an 
important difference between the two in that the latter group of cases 
have a definite mortality somewhere in the neighborhood of 20 per 
cent, whereas the typhus cases are practically without fatalities. The 
onset is very similar in the tAvo, but the duration of the fever in tlie 
typhus cases is apt to be cut short by a crisis on the fourteenth or fif- 
teenth day, AAdiile it may be either shorter or longer in the spotted feA^er 
group of cases. The distribution of rash is also different, in the typhus 
cases beginning on the tliorax and abdomen, spreading later to the arms 
and legs and rarely inAmhung the face, whereas in the spotted feA’^er 
group of cases the extremities are inAmh'-ed first and the face usually is 
implicated. The seasonal disti’ibution is substantially similar and there 
is a strong suggestion on epidemiological grounds tliat the Rocky jMoun- 
tain spotted fever cases are tick-borne, Avhile the suggestion, perhaps 
not quite so strong, is that the typhus cases might haA^e been infected 
from fleas. 


Undulant Fever. With Special Reference to a Study of Brucella 
Infection in Iowa. — H,ardy and his associates (U. S. Pub. Health Rep., 
1930, 45, 2433, 2525) discuss the subject at length. The epidemiologic 
part of tlieir studies is summarized as folloAA's: Undiilant feA-er due to 
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infection with the abortus or suis varieties of Br. melitensis is wide 
spread, and in regions in which systematic investigations have been 
conducted the disease has been found to be of not infrequent occur- 
rence. It has involved chiefly jmung and middle-aged adults, and 
males have predominated in all but very few studies. Men on tlie farms 
and pacldng-house employees have been particularly involved. Cattle 
have been generally regarded as the source of human infection, but in 
some localities hogs have played an important part. That direct 
contact with animals often accounts for human infection is being more 
generally recognized. Evidence indicates that the skin may be an 
important portal of entry. Otero, of Porto Rico, in a personal com- 
munication, w^rites as follows concerning his experiments on human 
volunteers; "It may be of interest to know that some of our inocula- 
tions, through abraded skin have been successful, giving rise to clear- 
cut cases of undulant fever after a single inoculation, in some cases with 
strains that were fed repeatedly with apparently no symptoms. I 
have 6 such cases at present running fever.” The authors feel that 
the date presented make untenable the opinion that the ingestion of 
raw dair 5 ' products from infected cows is tlie only means of transmission 
of undulant fever. It is apparent, in Iowa, at least, that approximately 
one-half of the cases result from a second means of transmission, namely, 
through contact with infected animals, tlieir tissues, or discharges; the 
infection in all probability entering through the skin. The section on 
Prevention deserves special attention. The important parts may be 
summarized as follows: Vaccination with killed cultures is valueless. 
Proper pasteurization of milk renders the fluid safe. The agglutination 
test is recommended to be applied to cattle to enable the owners to 
eliminate infected animals. The ultimate control of the condition lies 
witli the veterinary profession. 
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In my estimation the greatest problem that still faces the gastro- 
enterologist is : Why does food go aborally down the bowel ? Until 
the mechanism which normally keeps waves traveling down the 
stomach and bowel is known and thoroughly understood the phj’si- 
cian must always feel somewhat embarrassed when he is asked to 
overcome dynamic or paralytic ileus, or when he is asked to stop 
nausea, regurgitation or vomiting; it must be obvious that one 
cannot hope to tinker successfully at a mechanism, the normal 
functioning of which he does not fully understand. 

Problems of Physiology. Gradients. It now appears probable 
that peristaltic Avaves tend to travel aborally largely because the 
upper part of the bowel is more active, more irritalile, and more 
responsive to every stimulus than is the lower part. Since the tonus 
and activity of the intestinal Avail decrease gradually from duodenum 
to colon, it can be said that food folloAA’s a gradient of force similar 
to the one AA'hich causes oil to floAV along a pipe line. This gradient 
of force in the boAA-el might conceh'ably be reversed if the muscle in 
the loAA’er end of the boAA'el AA’erc to become irritated, as by inflamma- 
tion, until it lieeaine as actiA'e and tonic as the muscle in the uiiper 
end usually is; and actually, Hosoi and I haA-e produced such reversal 
in animals by injecting irritant substances into the tissues about the 
ileocecal sphincter. As Ave expected in these animals, the small 

* Pro.cpntcd beforo the New A'ork Academy of Medicine, April 17, lOSl. 
voi.. l.S'J, NO. A. — ocTonen, 1P31 
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bowel often showed an inability to, forward its contents; the local 
rhythmic movements were active enough, but the big traveling 
waves were hard to start, and when they did appear they traveled 
slowly and soon tended to fade out. 

The gradient of force might also be reversed by the action of any 
poison that would injure the highly sensitive neuromuscular appa- 
ratus in the upper end of the bowel more than it would injure the 
less sensitive mechanism in the lower end. I think it probable that 
this is one of the ways in which some drugs produce nausea, and in 
which fatigue, exhaustion and infectious diseases upset digestion. As 
is well known, a man or woman who is coming down with a cold or 
who is suffering from tuberculosis loses appetite, and a dog with 
distemper refuses to eat. If the dog is fed forcibly the food will not 
leave the stomach, although there is no obstruction at the pylorus, 
and if one studies the intestinal gradient in such an animal it will 
often be found reversed. Hysterical women and frail weak girls 
often seem to have such a poor gradient of forces in the bowel that 
it is hard for them to get any food through in the normal direction 
but it is easy enough for them to pass it back the wrong way. 

It is unfortunate that as yet we gastroenterologists are without 
any drug that can be counted on to steepen or to restore to normal 
these reversed gradients, and hence we have to get along as best 
we can with prescriptions for good hygiene, rest, tonic measures, 
and outdoor life. Surely, it will be a great day for us when someone 
discovers a drug that will always stop nausea and regurgitation and 
vomiting, and will make it possible for frail, neurotic, and exliausted 
women to eat with appetite and zest. 

A few years ago Hosoi and I showed, as we had hoped to do, that 
the gradient of irritability down the bowel is commonly reversed in 
pregnant animals. This reversal seems to be due to an increase in 
the metabolic activity of the lower part of the bowel, an increase 
which is shared by most of the tissues in the neighborhood of the 
growing uterus. It now seems probable that a reversal of the 
gradient of forces in the bowel can be produced by any agency that 
will depress the functions of sensitiveness and activity more in the 
upper part of the bowel than in the lower part, or which will stimu- 
late them in the lower part more than in the upper. 

A theorj’^ becomes a valuable working hypothesis when it seems to 
explain and throw light on many facts of observation, and actually, 
the gradient idea offers we practising physicians and surgeons the 
only explanation we now have for many of those peculiarities of 
intestinal acthnty which we see in our daily work. It has also been 
helpful in suggesting useful therapeutic maneuvers. Thus, it can 
easily be seen that a digestive tract in which the forces are somewhat 
reversed is likely to work better if solid food is put into the stomach. 
The presence of such food will tend to increase the tonus of the 
muscle in the upper end of the tract and the gradient down the 
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bowel will thereby be steepened. On the other hand, the putting of 
irritant material into the rectum, especially after operations on the 
pelvic organs, should tend still further to reverse an upset gradient, 
and thus cause vomiting. Actually, surgeons have found after 
operations that the Murphy drip, if used to excess, will cause nausea 
and other discomforts. 

It may be that one of the reasons why calomel works so well in 
some “bilious” persons is that it steepens the gradient of forces in 
the bowel and causes the current to set downward and not upward. 
This, of course, is pure conjecture, because, so far as I know, no 
one has studied the influence of calomel on the intestinal gradients. 

The Nerves of the Tract. Although much of value has been learned 
about the various related gradients and the ways in which they can 
help to maintain the normal direction of peristalsis, much remains 
to be learned about the structure and functions of Auerbach’s 
plexus, and about the ways in which it mediates conduction along 
the bowel. The work of several investigators has shown that often, 
as after operations, when the bowel appears to be paralyzed the 
muscle remains quiet, not because it has been weakened by toxins, 
but because it is inhibited by nervous action. Thus, the intestinal 
muscle of a dog that is dying of peritonitis will contract rh 5 i;hmically 
and normally if the splanchnic nerves are out or if the bowel is 
excised and placed in warm oxygenated Locke’s solution. One can 
see from this why it is that in some cases of dynamic ileus if ner\mus 
inhibition is removed by the induction of spinal anesthesia, the 
bowels will move immediately. 

Some work which Hosoi and I did a few years ago on scores of 
rabbits convinced us that both the vagus and the splanchnic nerves 
serve largely as brakes to the bowel. Without these brakes the gut 
tends to respond to every stimulus, and the animals often die of 
diarrhea and inanition. This work, together with much else reported 
in the literature, left me strongly inclined to believe with Cannon 
that most of what has been written so convincingly about vago- 
tonia and sympatheticotonia is wrong and without foundation in 
fact. 

Indigestion is Produced hy Motor Dysfunction. For the last 17 
years I have felt so certain that gastroenterology is to advance only 
as more Imowledge is secured in regard to the motor functions of the 
digestive tract, that I have been spending half of everj’^-day in a 
laboratory of physiology studying the movements of the stomach 
and bowel. To be sure, the secretorj'^ functions of the tract are also 
important and there is a great need for knowing more about them, 
but the symptoms of indigestion are, I believe, produced mainly 
by disturbances in the motor functions. As proof of this, I need 
only cite the fact that perhaps 1 of everj' 3 men and women, aged 
more than 60 years, is Ih-ing fairly or quite comfortably with no 
free acid in the gastric juice. If, however, in one of these persons 
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there were to come a breakdoAvn in the motor transport through 
pylorus or intestine, that man or woman would be forced, within a 
few hours or days, to consult a physician. 

Gastric Secretion. It is sad to haA^e to admit that after all the 
years spent in the study of gastric secretion our knowledge in 
regard to it remains elementary and insufficient. We physicians ^ 
know a little about the concentration of hydrochloric acid in health 
and disease, but we cannot control it satisfactorily^ and we still 
know almost nothing about the concentration of pepsin in various 
diseases. Worse yet, we do not know why the normal stomach does 
not digest itself and why the diseased one sometimes does. If 
Michaelis is right and the protection of living cells lies in the fact 
the lining membrane is made up of lipoids which are not digestible 
by pepsin, those investigators who are now searching for the cause 
of ulcer should be studying lipases and not hydrochloric acid. 

Flatulence. There is much need for more knowledge in regard to 
the absorption of food residues and gases. It is known now that the 
gases B'hich are being formed constantly in the bowel are normally 
being carried away by the blood stream and excreted through the 
lungs, but it is not yet known just how this mechanism is disturbed 
in persons who suffer with flatulence. It is even possible that in 
many cases it is not disturbed and that the offending gas is nitrogen, 
which represents the almost unabsorbable residue left from swal- 
lowed air. The next question is : Why do some persons swallow so 
much more air than others? The worst air swallower I ever 
watched back of the roentgenoscopic screen could get into his 
stomach perhaps 500 cc. of air Avhile he was drinking a glass of milk, 
but neither he nor I could see wherein his method of swallowing 
was different from that of his more healthy fellows. 

Functional Disturbances of Digestion. Disturbances Due to Emo- 
tions. The next big problem, which of course is but a continua- 
tion of the ones that I have just been outlining, is; What is the 
mechanism of the nervous or functional disturbances of digestion? 
Fortunately, there is now at hand some knowledge as to the ways 
in which emotion can affect the various functions of the digestive 
tract. Thus, it is known that mental distraction, fright, rvorry, 
disgust, or annoyance at mealtime can, for hours afterward, inter- 
fere with the emptying of the stomach. It is known also that these 
mental disturbances can either greatly delay or else markedly 
stimulate the movements of the bowel. Psychic upsets can also put 
a stop to digestion by drying up the various secretions that are 
normally poured into the various parts of the tract. The resulting 
failure of chemical digestion is followed by failure of absorption, 
and this produces irritation or inflammation of the mucous mem- 
brane of the bowel. This, again, produces more indigestion, and 
thus is started a vicious circle which can be broken only by careful 
dieting. Emotion can cause also blanching or blushing of the intes- 
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tinal mucosa much as it causes blanching and blushing of the skin, 
and such changes might account for disturbances in digestion and 
absorption. Everyone knows that anxiety and fright can cause diar- 
rhea', and many physicians know that worry can cause constipation. 

Indigestion Originating in Constipation. The presence of hard 
feces plugging the lower end of the colon will often lead to the accu- 
mulation of gas in the splenic flexure, and of feces in the cecum. 
The stagnation of foul material in the right side of the colon will in 
turn produce irritation and even actual typhlitis, and with this, 
there will be pain resembling that of appendieitis. In such cases, 
if the rectal plug can be removed gently, as bj'^ an enema of warm 
physiologic salt solution, all of the flatulence and pain and indiges- 
tion will be relieved. 

Effects of a Coarse Diet. Many disturbances of digestion are 
doubtless due to the eating of rough irritant foods, poorly prepared 
foods, or foods to which the patient is sensitive. In such cases the 
prescription of a proper diet will bring relief, but in many others 
the most careful dieting will have little if any effect. 

Constitutional Inadequacy. As already suggested in the first 
part of this article, many disturbanees of digestion ean best be 
explained on the assumption that the gradient of forces down the 
bowel has been flattened or reversed, perhaps by fatigue, exhaustion, 
nervous depression, or painful emotion. In many cases the primary 
defect seems to be a congenital or a hereditary one because several 
members of a family will complain all their lives of being easily 
fatigued, easily excited, and markedly disposed to suffer with head- 
ache, insomnia, and general nervousness. They appear to be con- 
stitutionally inadequate to stand the strain and stress of life. Thous- 
ands of these persons are now going from physician to physician in 
search of help ; they constitute a large fraction of our clientele, and 
yet we often fail to recognize the underlying cause for their com- 
plaints. Instead of helping them to understand the true nature 
of their handicap, instead of teaching them that they must stop 
hunting for a complete cure, and instead of showing them how to 
live so as to get as much work as possible out of a defective piece of 
machinery, many of us put these patients through long and trying 
courses of examination and treatment; for weary months we “drain 
the gall bladder,” we dilate hypothetic ureteral strictures, we treat 
hypothetic ulcers with Sipp^*^ cures, we remove teeth and tonsils, 
and sooner or later we explore the abdomen. Unfortunately, the 
more scientifically trained the physician, the more likely he is to 
ollend against these poor patients because he knows of more things 
to do. 

Migraine. Although migraine is, I think, a disease of the brain or 
of some phase of metabolism and not a disease of the digestive tract, 
it is of tremendous interest to the gastroenterologist because most 
of the patients with sick headaches go to him fully convinced that 



446 ALVAEEZ: PBOBLEMS OF PRBSENT-DAT GASTROENTEROLOGY 

if he. would cure their digestive upsets they would be well. I am 
sorry to say that quite commonly physicians are so deceived by the 
presence of nausea, vomiting, and abdominal pain that the patient 
is put to the expense of one or more needless and useless operations. 

Not infrequently, the symptoms suggest that cholecystitis may 
be present, but the wise clinician will continue to question the 
patient until he .makes sure that there is never any indigestion 
between attacks and never an attack without the preliminary 
headache. He will know then, that the disease is not in the abdomen 
but probably in an irritable spot up in the brain from whence there 
spreads out down the vagus or splanchnic nerves a “storm” similar 
to that which produces the gastric crises of tabes or the vomiting 
of sea sickness. Even when gall stones are found their removal may 
have little if any effect on the course of the disease. 

Recently a number of writers have come forward claiming that 
most eases of migraine are due to the eating of food to which the 
patient responds in an allergic way. I have seen a few cases in 
which headache did disappear after the elimination of certain foods, 
and I have found evidence of an allergic type of sensitiveness in many 
others, but my successes with dieting have been so few that I fear 
the cause of most cases of migraine has not yet been found. I think, 
however, that a promising lead has been opened and it should 
be followed out in every case with as much care as the intelligence 
and pertinacity of the individual patient will permit. 

The difficulty is, that migraine is so often found in highly sensi- 
tive or distinctly neurotic persons who will not take good care of 
the brain; they work long hours, they pay little attention to the 
need for sleep, and in many ways they keep the cerebral cortex 
in such an irritable condition that many triggers here and there in 
the body will be able to start the attack. 

There is evidence also that some of the attacks come at certain 
points in certain rhythmic cycles of metabolic activity which as 
yet are barely recognized and not at all understood. To me it has 
been suggestive that all of the research workers who have recorded 
daily the degree of activity of animals kept in cages have found 
remarkable cycles of increase and decrease. Some of these cycles 
are long and probably correspond to the menstrual cycle in women, 
while others have shorter periods. Already there is definite evi- 
dence that such cycles are present in men and women, and more 
must be learned about them. 

It may be that knowledge in regard to these metabolic ups and 
downs and their mode of production will help later to explain the 
alternating cycles of well-being and of depression or feeling of 
toxicitv which are seen in many psychopathic and othenvise con- 
stitutionally inadequate persons. Why is it that on some da5’'s they 
are full of energy and on others they wake up feeling weak and blue 
and unable to face the world and the work that they have to do? 
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Constipation. Reading the other day a translation of the Eber’s 
Papyrus, a book which has come down to us from the time of the 
building of the Pyramids, I was struck by the fact that so large a 
number of these ancient prescriptions were designed for the relief 
of constipation. And here we are, 5000 years later, using some of 
the same drugs that are mentioned in that papyrus, and almost 
as ignorant as were the Egyptians in regard to the real causes of the 
disease. We physicians still must admit that in many cases there is 
no real or permanent cure for constipation. Even the bulky diets 
which are now so commonly used .tend after a time to lose their 
eflScacy just as laxatives do. 

I have hopes that during the next decade some help will come from 
the neurosurgeon. He is now experimenting with sectioning of some 
of the nerves which produce spasm of the lower segment of the 
bowel, and something useful may come out of this work. It may be, 
also, that more of the patients with intractable constipation will be 
asked to submit to a transplantation of the terminal ileum to some 
point in the transverse colon. I see two main difficulties: one, that 
so many of the affected patients are too querulous and neurotic to 
be good subjects for any form of surgical intervention, and the 
other, that any operation for constipation which for a time seems 
to be very successful, later tends to lose its efficacy and the patient 
is back where he was before. 

One helpful measure that I have discovered is the use of enemas 
of warm physiologic salt solution.- In most cases of constipation 
the stagnation of feces is in the la4t few inches of the colon, and it 
would seem most logical to wash out this segment without upsetting 
and irritating the many feet of bowel up above. When one mentions 
an enema to many of these patients, they immediately say that 
the procedure has been tried and found unsatisfactory. These 
persons often have a very sensitive colon and if one tries to inject 
plain water or soapy water into it, there is much spasm and it may 
take hours of struggle to get the water in and then it may take hours 
to get it out. If, now, such a patient will put into the enema bag 
warm physiologic saline solution (a tablespoonful of table salt to 2 
quarts of water) he or she will generally have no difficulty in getting 
it either in or out and there will be no irritation of the bowel and no 
passage of mucus afterward. 

Physiologic salt solution will not irritate the mucous membrane 
of the colon and I cannot imagine how there could be any permanent 
injury. I believe, therefore, that physicians are not justified in 
warning patients as they now do against the frequent use of enemas. 
If many of the persons who now complain of flatulence and indiges- 
tion were only taught to remove, in this simple way, the fecal plug 
which obstructs the lower end of the bowel they would promptly 
get well. 
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Diarrhea. It is sad to have to admit that in many cases of 
diarrhea a definite diagnosis cannot be made. If examination of the 
stools does not show any sign of parasites, if the roentgenograms 
show_ a normally haustrated colon, and if the sigmoidoscopic 
examination shows a normal mucous membrane, the physician must 
feel more or less stumped. Diarrhea which comes only in the morn- 
ing will sometimes be associated with achlorhydria, and in other 
cases it may be found that the attacks are due to excitement or 
worry. 

Some types of diarrhea seem to be due to a familial predisposition; 
the stools may be loose for many years and yet the patient is not 
ill. In many other cases a cause cannot be found and, actually, I 
have seen a few persons who died of diarrhea and yet the pathol- 
ogist was unable to say what had gone wrong with the digestive 
tract. Obviously, there is need for further research in this field. 
In this connection it may be interesting to note that in a large 
■percentage of the experiments in which my assistants and I cut 
the splanchnic or vagus nerves in rabbits the animals died later of 
diarrhea and inanition; it seemed as if the brakes had been taken 
off the bowel. 

It is.conceivable, also, that in some cases of diarrhea something 
has gone wrong with the function of absorption. I can remember 
studying a young woman with a diarrhea which had been present 
off and on for years without inconveniencing her to any great 
extent. Roentgenologic examinations showed that the feces in the 
transverse, ascending and descending portions of the colon were 
normally desiccated and formed, and yet those that came from the 
rectum were soft and even watery. It seemed obvious, therefore, 
that something had gone wrong with the absorbing mechanism of 
the colon and that water was actually coming back from the blood 
into the sigmoidal and rectal segments. I mention this observation 
simply to show one way in which the problem of diarrhea will have 
to be studied. 

“Fimctional” Troubles that May Have an Organic Basis, I have 
now offered explanations for the symptoms of a large number of 
patients in whom macroscopic lesions are rarely found at operation 
or necropsy. Unfortunately, there still remains a large number of 
persons who, while they do not seem to be suffering with any one 
of the few definite diseases which are known to occur in the abdo- 
men, are yet too sensible and too severely incapacitated to be dis- 
missed as “neuros.” Many of these persons are seriously ill; their 
troubles perhaps came suddenly out of a clear skj' ; they are perhaps 
waking at night with distress, and perhaps they have already sub- 
mitted to one or more exploratorj' operations. If they have not, 
the wise physician will not care to order one because he knows that, 
with the peculiar history and the sheaf of negative laboratory 
rejjorts, it will probably be useless to open the abdomen. 
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What is wrong Avith these persons? My OAA'h impression is that 
many of them must have some lesion in the digestiA'^e tract or in 
its nerves and related ganglia, but Avhat it is or AAdiere it is, I haA^e 
but a faint idea. 

Gastritis and Enteritis. In many of these cases some physicians 
tend to fall back on the diagnosis of “gastritis,” but the aA^ailable 
evidence indicates that this is not a common disease, and even if it 
Avere present, it is doubtful if it Avould abvays produce symptoms. 
I think it more probable that at times some form of enteritis is 
present, and experiments on animals haA^e shoAvm that inflammation 
in any part of the Avail of the boAvel Avill produce disturbances of 
digestion and Avill give rise to symptoms. 

I feel sure that at times there is some form of inflammation in the 
region of the ileocecal sphincter Avhich can produce a syndrome 
similar to that of chronic or recurrent appendicitis. To be sure, 
many of the patients Avho do not get Avell or Avho fail to stay Avell 
after appendectomy are neurotic or are suffering Avith duodenal 
ulcer, cholecystitis, mucous colitis, or constipation, but there are 
some AA'ho continue to suffer Avith symptoms that are typical of a 
smouldering appendicitis, and in them I feel sure that there must 
be some source of irritation in the ileocecal region. 

Years ago I prophesied that some form of duodenitis Avould some 
day be found to account for symptoms and Roentgen ray findings 
closely resembling those of ulcer, and today it is a well-recognized 
disease. Similarly, I think it safe noAV to prophesy that several neAV 
diseases Avill be found along the course of the boAvel AAdien the pathol- 
ogist takes time to look more closely for them. 

Hepatitis. The presence of some degree of hepatitis is commonly 
noted during operations on the gall bladder, and I think it probable 
that it produces symptoms, and that in some cases it accounts for 
the postoperatiA’^e persistence of a clinical picture that resembles 
that of chqlecystitis. It has ahvays seemed to me that Avhen the 
surgeon remoA'^es a diseased gall bladder he must often leaA'e behind 
in the liA’^er much of the disease he Avas trying to cure. For this 
reason the AAmnder to me is not that he sometimes fails to relieA^e 
the symptoms but that he so often succeeds in doing so. Appar- 
ently, Avhen the main focus of infection is remoA'ed, the other parts 
of the biliary system are better able to clear themselves of infection. 

Cirrhosis of the Liver. It Avould seem that cirrhosis of the liver 
should, eA’^en in the earlier stages, produce some symptoms, and 
perhaps at times it does account for cases of seA’^ere, otherwise 
unexplainable, flatulence AAuth soreness in the right upper quadrant. 
The objection to this theory is that occasionally one sees patients 
AA’ho liaA’e recoA^ered from symptoms of cirrhosis and aaRo continue 
to shoAv a considerable degree of dye-retention Avith the RoAvntree- 
Rosenthal test, but who do not suffer Avith any symptoms of indi- 
gestion. In other cases, AA’hen the physician is disappointed oA-er his 
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failure to show the expected defect in liver function, he must admit 
that this probably does not mean much because the liver has many 
functions, most of them as yet unassayable, and all of them with such 
a large factor of safety that by the time a defect can be shown, the 
patient is about ready to die. 

In spite of all these difficulties, I still feel that a clinical picture 
which resembles that of cholecystitis is probably often produced 
by a smouldering infection in the Ih’^er. Sometimes this infection 
will invade joints, sinuses, prostate, or heart. I believe, therefore, 
that one of the drugs that is most needed in gastroenterology today 
is one which wall help the body in overcoming this smouldering tj'pe 
of septicemia. 

Pancreatitis. One Avonders, at times, if perhaps a mild pancrea- 
titis might be present and responsible for vague distressing symp- 
toms in the abdomen, and for pains shooting straight back into the 
spine or doAAmward toward the hypogastrium. Against this theory 
is the fact that oftentimes at necropsy fairly severe pancreatic 
infection, destruction, or irritation, such as is produced by a per- 
forating ulcer or by gall stones, will be found when the history had 
not led the physician to suspect its presence. In other words, the 
pancreas seems to be so poorly supplied with sensory nerves that 
it does not always complain when it is hurt. 

Both with cirrhosis and pancreatitis the presence or absence of 
symptoms must, of course, depend partly on the degree of sensi- 
tiveness of the individual. As Libman has pointed out, the insensi- 
tive type of person vdll remain at work quite unconscious of illness 
long after some severe disease has begun to gnaw at his vitals. 

Mild Infection with Neurotropic Viruses. A tj'pe of infection 
that I think can be held responsible for many poorly explainable 
“nervous breakdovms” is one with an encephalitic virus of low 
virulence. This is but a theory of mine but it is based on a number 
of observations. It is well knoAvn that in some laboratories almost 
eA’^ery other supposedly normal rabbit is a carrier of the encephalitic 
virus, and I strongly suspect that some men and women are similarly 
affected. When the body resistance is loAvered by some infection 
such as that of vaccinia or influenza, encephalitis will sometimes 
flare up in such a way that the conclusion must be that the virus 
Avas already present in the brain. Similarly, a cold will often bring 
on an attack of labial herpes, which is due to a neurotropic Aurus 
almost indistinguishable from that which produces encephalitis. 

It may be that the filter-passing organism which produces colds 
has at times a neurotoxic effect, or it may be that its coming stirs 
into activity a neurotropic Aurus that is ahvays present. Certain 
it is that in some persons a very slight cold or sinusitis Avill have a 
markedly incapacitating effect on the brain. I have been struck 
also by the fact that occasionally, following an injury to the head 
or a flare-up of infection in the inner ear, the patient Avill die of 
acute meningitis, and at necropsy it AA'ill be CA'idcnt that the acute 
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disease was superimposed on a chronic meningitis and encephalitis 
which had not been recognised during life. I have also seen a few 
nervous, incapacitated persons who, after having for some time 
been reviled and sneered at as “neuros,” developed masklike faces 
and eventually died with definite encephalitis. It may well be, 
therefore, that at some time in the future, the gastroenterologist 
and the neurologist will be more keenly on the watch for mild 
infections with neurotropic viruses. 

Mesenteric Lymphadenitis. There is one place in the abdomen in 
which infection can often slumber and this is in the lymph nodes 
of the mesentery. It has been shown by a number of investigators 
that bacteria are constantly getting through the intestinal wall 
only to be stopped in the second line of defense in these nodes, and 
I have seen a number of cases in which I felt fairly sure that the 
symptoms of indigestion, abdominal pain, wealcness, and slight 
fever were due to some chronic infection which had overwhelmed 
these nodes and had caused one or two of them to become calcified 
and visible in the roentgenograms. 

Disturbances in Circulation. Considering the tremendous impor- 
tance of the portal circulation, it is unfortunate that so little is 
known about it either in health or disease. Marked degenerative 
changes in the mesenteric vessels are often found at necropsy, but 
as yet I know of no one who has attempted to correlate these 
changes with the symptoms presented by the patient before death. 
It might well be that many of the effects of emotion on the digestive 
tract are produced through changes in the caliber of the gastro- 
intestinal vessels. It is well known that peptic ulcers are highly 
sensitive to nervous influences and it may be that vasomotor spasm, 
nervously produced, is, at times, lasting enough to produce first, 
anemia of the tissues, and then autodigestion. It is known also 
that some of the peptic ulcers and especially those that appear 
suddenly in older persons are due to the plugging of small gastric 
or duodenal arteries; the resulting shut-off in circulation produces 
an anemic infarct and then an ulcer. 

Diseases of Nerves. Another possible cause for disturbances of 
function in the digestive tract is disease of the abdominal nen^es 
and their ganglia. Many writers have described histologic changes 
in these nerves but much work remains to be done by more careful 
and more experienced investigators who will first make certain what 
a normal ganglion should look like. 

I have of late seen several patients with constant upper abdominal 
pain somewhat resembling that of gall bladder disease but too 
constant and too little influenced, if at all, by the taking of food. 
In these cases the cause seemed to be an infection of nerv^e roots 
with the ^•irus of herpes zoster. In one case the pain continued for 
months after the healing of the blisters and in another it was present 
for weeks before they appeared. The physician will suspect that 
such injim^ to the nerv^es is present when he finds that the pain is 
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constant hour after hour and day after day and that it is without 
relation to meals. In some cases pain in the upper abdomen is due 
to arthritis of the lower dorsal spine with involvement of nerves and 
muscles. 

Pyorrhea. I have seen a few cases in which I suspected that the 
cause of epigastric pain and distress was swallowed pus coming from 
pyorrhea pockets, and in several of these persons the removal of a 
few teeth worked a cure within a remarkedly short time. 

Pseudo-ulcer. A group of patients who greatlj’^ interest me com- 
plain of symptoms which are similar to those of ulcer, but usually 
not quite the same. Commonly the distress is too persistent; that 
is, it does not come in attacks with intervals of complete relief. 
Sometimes also the pain will be present in the morning before 
breakfast or it will not be relieved in a typical way by the taking of 
food or alkalies. The expert can often tell from the history that 
the trouble is probably not due to an ulcer and he will be prepared 
for the negative report of the roentgenologist. That this report is 
generally correct is indicated b}' the fact that some of these patients 
have been operated on and an ulcer has not been found. Many 
of them haA'e a decidedly hyperacid gastric juice but this cannot 
be relied on to account for the sjTnptoms because it is found so 
commonly in persons who have no discomfort or indigestion. 

In many cases the disease seems to be related to nervousness, 
overwork, and unwise li^'ing, and it is best treated by ordering a 
vacation, by interdicting the excessive use of tobacco, and by 
■changing, if possible, the patient’s habits of living and eating. 
Often nen'e sedatives will work better than alkalies. 

The question, of course, that bothers these patients is: Is an 
ulcer going to develop some day? My impression is that perhaps 
in most cases it will not, but as yet I have no statistical data. All 
I can say is that I know a number of men who have had the symp- 
toms and the hyperacidity for 10 years or more and who as yet show 
no sign of ulcer. 

Definite Organic Disease. Peptic Ulcer. E^'ery gastroenterologist, 
of course, must be keenly interested in the problem of peptic ulcer. 
What is the cause and why are some persons so highly predis- 
posed to the disease that if one lesion is cut out another will 
take its place? hlann and his coworkers, who have produced ulcers 
at will by shunting the alkaline juices of the duodenum into the 
ileum, have shown that the acidity of the stomach has something 
to do Avith the problem, but there are many observations Avhich 
indicate that there arc other more important factors. There are 
countless persons with marked hyperacidity who do not develop 
ulcers and there are others with low acids who have one ulcer after 
another. I suspect, therefore, that we physicians have for a long 
time been barking up the wrong tree. Some parts of the answer to 
the problem Avill doubtless be found through further study of gastric 
acidity, but it is time now that im'estigators turned to the study of 
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some of the other possible factors. It seems to me that Ave should 
be learning more about the behavior of pepsin, gastric lipase, mucus, 
and the dilating fluid in health and disease. 

In vicAV of the intimate connection betAveen the symptoms of ulcer 
and the psychic reactions of the patient it is important to learn more 
about the Avays in AAdiich emotion can affect the various secretions 
of the stomach, duodenum, pancreas and liver. The Avork of Mann, 
taken together Avith the many stories that patients tell about the 
intimate relation between nerAmus strain and flare-ups of ulcer 
symptoms, makes me Avonder if duodenal ulcers might not be 
produced sometimes by a temporary psychic shut-ofl’ in the alkaline 
secretion of the pancreas. It is concewable also that a nervous 
spasm of the gastric and duodenal bloodvessels comparable to that 
Avhich is seen in the hands and feet in Raynaud’s disease might 
keep the gastric or duodenal mucosa anemic long enough so that 
autodigestion could take place and ulcers could form. 

Unfortunatelj'’, any really adequate and satisfactory theory of 
ulcer causation must account for a host of facts and must explain 
not only the formation of duodenal ulcer but also of gastric and 
gastrojejunal ulcers. Perhaps, there are different types of ulcers 
at different ages and in different situations, and Ave may have to 
study the causes of all these types. Any adequate explanation of 
ulcer formation must throAv light also on the mode of production 
of hunger pain. Although much A^aluable Avork has been done on 
the subject, no one of the theories in regard to the causation of ulcer 
pain satisfies me. It has not yet been explained Avhy the attacks of 
pain come and go so suddenly, and Avhy alkalies Avill often give 
relief AAdien operation or necropsy shoAVs that there has been no 
break in the continuity of the mucous membrane and no ulcer into 
Avhich the acid gastric juice could eat. 

Abdominal Pain and Its Relief. Gastroenterologists still need 
to knoAv a great deal more about the points of origin and modes of 
conduction of abdominal pain. It is curious that in a patient under 
local anesthesia the surgeon can cut the stomach and boAvel and 
can burn holes in it Avith the cautery Avithout causing distress, but 
let him just pull on the mesentery or place a clamp on a bloodA’^essel 
or eA^en Avash off the peritoneal surface of the stomach Avith Avarm 
physiologic salt solution and the patient may nearly jump off the 
table. Even the injection of a little air into the peritoneal cavity Avill 
produce almost unbearable pain in the upper part of the abdomen. 

Students of the subject uoav agree that most, if not all, of the 
nerve fibers that carry pain sense leaA'c the abdomen by AA'ay of the 
splanchnic nerves. These nciwes can be blocked by the injection of 
drugs from the back, and I bcIicA'c that the time is coming Avhen 
more frequently AA'e physicians Avill be calling in exjjerts in local 
anesthesia and neurosurgery to help us in giA’ing relief to some of the 
patients avIio conqflain bitterly of pain about the stomach, gall 
bladder, or colon. Me can perhaps learn to make life bearable for 
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persons who have not received relief from cholecystectomy or 
gastroenterostomy or appendectomy. It may be that in a given 
case the anesthetist will first see if the pain can be blocked by injec- 
tion of one or more nerve roots or rami communicantes. Once the 
exact point at which blockage can be obtained is known, alcohol 
may be injected or the nerve may be cut. In a few of the most 
severe cases the spinal cord may be exposed and small nicks may 
be made on either side to destroy the tracts which carry sensations 
of pain. Much work along this line is being done and I hope that 
something helpful will come out of it. 

Summary. This paper cannot easily be summarized: about all 
one can do is to add an index. The subjects treated are : the mechan- 
ism of aboral peristalsis; gradients; the nerves of the digestive tract; 
the mode of production of symptoms of indigestion; gastric secre- 
tion; flatulence; disturbances of digestion due to emotion, to con- 
stipation, to coarse diet, to constitutional inadequacy, and to 
migraine; the causes of cohstipation and diarrhea. 

Particular attention has been given to those so-called functional 
troubles that may really have an organic basis. They might be 
due to gastritis, enteritis, hepatitis, cirrhosis of tlie liver, pancrea- 
titis, mild infection with neurotropic viruses, mesenteric lymph- 
adenitis, distinbances in the circulation of the stomach and bowel, 
or diseases of the nerves in the abdomen. 

Suggestions are given as to the possible cause of peptic ulcer and 
pseudo-ulcer and as to the ways in which abdominal pain may some 
day be relieved. 
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The specific therapy of pneumonia, as in otlier acute infections, 
has taken two courses, namely: (1) The production of passive 
immunity by the introduction of immune serurn; (2) the production 
of active immunity by the introduction of specific antigens. 
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1. Passim Immunity. Because of the established value of 
specific antisera in such diseases as diphtheria and tetanus, the 
greater amount of work has been done in the production and studj'^ 
of such an immune serum for pneumonia. This line of research 
was greatly accelerated by the report of Cole^ and his coworkers 
(1915) of an improved serum for Type I pneumococcus. More 
recently a serum prepared by the methods of Felton has been 
intensively studied by Park,® Cecil,® Bullowa,^ Bosenbliith.® This 
serum, while polyvalent for Types I, II and III pneumococci, is 
most effective in Type I infection. 

Cecil® believes that the maximum reduction of deaths in Types I 
and II infection has been reached “because this serum is practically 
100 per cent effective in the treatment of experimental pneumonia 
in monkeys. However, in humans we have added the fact that 
mostly middle-aged and elderly people are attacked, that many of 
these are alcoholic or have some other systemic disease.” 2. Active 
immunity has been produced in animals by Cecil® and Zinsser.^ 
The produetion of specific antiserum is the result of active immunity 
produced in the horse. 

Lister,® working among the miners of the Transvaal, found that 
the incidence of pneumonia could be greatly lowered by the use 
of an immunizing yaccine, not a single case of pneumonia occurring 
in a period of 9 months in 10,000 recruits. Cecil® and his coworkers 
found that the immunization of troops at Camp Upton, in 1918, 
reduced the incidence of pneumonia from 30 to 2 per 1000. Lister® 
and LamberP® reported a marked reduction in the death rate in 
cases of pneumonia treated with pneumococcus vaccine. 

One of us (Sutton^*^) studied a commercial mixed vaccine similar 
to that studied by Lambert. Later this vaccine was simplified so 
that it contained only pneumococci and streptococci. These vac- 
eines were prepared by sterilization with concentrated tricresol, 
which in the final suspension was diluted to from 2 to 4 per cent. 

When this vaccine was discontinued, in 1928, another commercial 
vaccine was selected because it is sterilized with heat. The results 
with this latter vaccine were extremely disappointing, the death 
rate in the treated cases being much higher than in the controls. 

During the period before 1930 various methods of preparation 
of baeterial antigens were studied. These studies brought out the 
importance of using only the bacterial cell washed free of its medium 
and exereta; further, that the ideal antigen is as near as possible 
to the living cell. 

Quasteh® introduced the term “resting” bacteria to designate 
organisms tliat are fully mature and endowed with tlieir full poten- 
tiality for metabolism, but constrained from multiplication by the 
witliholding of substrates essential for their continued growth. 
Kendall,'® studjnng “resting” bacteria, states: “Bacteria in the 
‘resting’ state are harvested at the height of their growth and 
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activity, from suitable culture media, washed free from all traces 
of cultural medium by repeated suspension in phj^siologic solution 
of sodium chlorid and centrifugation, and, finally, vigorously 
aerated to eliminate autooxydizable substances.” “Resting” bac- 
teria initiate chemical changes in substrates which they, as pro- 
liferating .bacteria, subsequently use for their energy requirements. 
Prepared in the manner described, they do not multiply unless a 
suitable source of nitrogen is available. 

Resting bacteria are possessed of all the antigenic properties of 
actively proliferating bacteria, but if used as antigens animal tissues 
would furnish the nitrogen necessary for multiplication. The addi- 
tion of a substance that will prevent growth of the bacteria in the 
presence of nitrogen is then necessary before they may be used as 
clinical antigens. The substance used should, ideally, prevent 
proliferation without change in the constitution of the bacterial cell. 

Such a preparation of bacteria is the nearest safe approach to a 
perfect bacterial antigen. This we have called “natural bacterial 
antigen.” Studies of such "natural bacterial antigens” clinically 
and with laboratory animals have shown that such antigens are 
remarkably free from reaction, either local or general. For the 
sake of brevity the term "antigen” will be used hereafter synony- 
mously with natural bacterial antigen. The methods of production 
of “natural bacterial antigen” will be discussed in a later paper. 

Similar preparations of Streptococcus hemolyticus, nonhemolyti- 
cus, viridans and staphylococci have been prepared for use as 
antigens in other infections, and have been found to be free from 
reaction, either local or general. Powell and Jamieson*'* "found 
that antigens prepared in a manner used in the preparation of 
‘ natural bacterial antigen ’ contain intact the more labile antigenic 
fractions, such as the flagellar antigen. Such antigens produce 
more potent antibodies in treated animals than those prepared by 
heat or phenoloid preservatives. This was shown readily with 
saline suspensions of such bacteria as tjq)hoid, pertussis and men- 
ingococcus.” 

From these e.xperiraents they conclude; "Such antigens con- 
stitute the closest artificial approach to living bacterial antigens 
as found in the tissues of tlie host in natural diseases. This is 
concluded from experience in using such antigens in the immuniza- 
tion of animals for the production of antiserum.” 

The question with regard to the treatment of pneumonia by 
active immunization is not whether an active immunity can be 
produced, but whether immunity can be produced rapidly enough 
during the course of the disease to be effective before death occurs. 
Zinsser found that by the fifth day sufficient antibodies may he 
produced in rabbits to protect them from lethal doses of pneumo- 
cocci. From this work he concludes that, inasmuch as in liuraan 
beings death usually occurs after 0 or 7 days, vaccine, even in severe 
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pneumonia, miglit produce immunity early enough to throw the 
balance in favor of the patient. 

Kline and Winternitz,^^ by injections, showed that a large part of 
the capillary bed is closed bj^ fibrin in pneumonic lungs, and con- 
clude that this may be responsible for the restricted action of serum 
in this disease. 

Our experiments have been carried out in Ward 64 (an adult 
male ward) of Cook County Hospital. All medical cases, iri’espec- 
tive of diagnosis, are assigned to a medical service, in rotation, by 
the general admitting service. There are two medical services in 
Ward 64— Drs. Sutton and Keeton, and Drs. Loeb and Trace. 
All cases are in the same unit and receive the same treatment, 
with the exception that those on the Sutton-Keeton service receive 
in addition the “antigen.” This is immediately administered in 
doses of 1 to 1.5 cc. every 6 hours until the temperature is normal, 
and then every 12 hours, for 48 hours. Injection is made at four 
different points, usuallj^ in the arm and legs, with the idea that 
small doses are more rapidly assimilated and that a greater number 
of lymph glands receive the antigen. The injections are made 
barely under the skin. 

The final development of the “antigen,” the results of the use of 
which we report in this paper, was due to the results previously 
obtained with commercial vaccines, which are tabulated in Table 1 
in conjunction with a summary of the results of Lambert. In these 
figures and all others given in this paper those cases dying within 
24 hours of admission to the hospital have been eliminated; other- 
wise no selection has been made except as stated below: 

Table 1. — Total Commercial Vaccines, Ward 64, Cook Countv Hospital, 
Chicago, 1926-1927, 1927-192S: Combined with Lambert's Results at 
Bellevue Hospital, New York. 


Treated with 

vaccines. 


Controls. 


Total 

Mortality, 

Total 


Afortality, 

cases. Died, 

per cent. 

cases. 

Died. 

per cent. 


Cook County c.'iscs 

262 

SO 

30.1 

299 

128 

42.8 

Lambert’s cases 

221 

47 

21.2 

286 

116 

40.5 

Total cases 

4S3 

127 

26.3 

585 

244 

41.7 


In tlie total series 483 patients (Table 1) were treated with com- 
mercial vaccine, with 127 deaths, a mortality of 26.3 per cent. As 
controls, 625 cases were used, with 259 deaths, or 41.7 per cent— a 
reduction of deaths following the use of vaccines of 15.4 per cent, or 
a reduction of 37.1 per cent in mortality. 

The work with the “natural bacterial antigen” began in January, 
3930. During 1930 the pneumonia incidence was low. and as the 
study was under the control of a resident (Dr. Rosenblum), some 
eases in other wards, were treated. During January of this year 
(1931) the ea'-'cs arc from Ward 64 only. As tlie number of control 
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cases for tliis period is relatively small (41), the average of all 
controls is also nsed in Table 2, As a further control, all the adult 
cases of lobar pneumonia (no children are included in any of this 
study) occurring in the hospital during the years 1927, 1928 and 
1930, exclusive of 24-hour deaths and those previously used as 
treated cases or controls, were tabulated. The year 1929 is not 
included because no cases were treated with “antigen” during 
that year, this being the period during which various methods of 
preparation were studied. During this period of 1927, 1928 and 
1930 there were 2679 cases of lobar pneumonia, with 894 deaths, 
or 33.3 per cent. 

Table 2.— Results of Treatment of Pneumonia with '‘Natural Bacterial 
Antigen” Compared with Consecutive Controls, Average of Controis 
Over Four Years, and with 2679 Consecutive Cases of Lobar Pneumonia, 
Exclusive of Cases Previously Counted as Treated or Controls. 
CThose cases di-ing within 2i hours of entrance to hospital have been omitted.^ 


Treated with bacterial antigen. Control oases. 


Total 

Died. 

Mortality, 

Total cases, 


Mortality, 

cases. 

per cent. 

Ward M. 

Died. 

per cent. 

129 

29 

22.5 

339 

143 

42.1 



Cases of lobar pneumonia 

2679 

894 

33.3 



Ward 64, 1930 . . . 

41 

17 

42.5 


It wUl be noted that the term “lobar pneumonia” has been used 
only in this last group of cases which are used as controls. However, 
in the other group all cases, both treated and controls, included 
lobar pneumonia, bronchopneumonia and various so-called terminal 
pneumonias. Thus it will be seen that the “ antigen” treated cases 
gave favorable results, even when compared with a large number of 
lobar pneumonias. 

Of the 129 cases treated with the “antigen” 29 died, a mortality 
of 22.5 per cent. Compared with all controls (339 control cases in 
Ward 64, 1926 to date— except 1929— with 42.1 per cent mortality) 
this shows a decrease of 19.6 per cent, or a percentage reduction of 
46.0 per cent. If these antigen-treated cases are compared vdth a 
large series of straight lobar pneumonia (33.3 per cent mortality) 
there is a decrease of 10.8 per cent, or a reduction of 32.7 per cent. 

It is believed that these results offer strong evidence that bacterial 
antigens are of value in the treatment of all types of pneumonia. 
Further, in view of the poor results obtained by Sutton with a heat- 
killed vaccine, the better results obtained with a commercial vac- 
cine, and the still better results with a method of preparation which 
clianges the bacterial protein the least, we are led to believe that 
the variable results from different antigens depend largely upon the 
mctlrod of preparation. If this be true it then becomes necessary 
to restudy the entire field of vaccine therapy. 

Conclusions. 1. An improved method is suggested for the prep- 
aration of bacterial antigens. 
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2. Bacterial antigens prepared in this manner are nontoxic. 

3. Bacterial antigens may be given early in the disease, without 
awaiting the typing of the pneumococcus. 

4. The results with “natural bacterial antigen are not spectacu- 
lar, but they compare favorably with the results reported with the 
use of antipneumococcic serum. 

5. As the results with “natural bacterial antigen” are on even 
terms with the specific sera, it should be used until its value is 
determined. 

Note. — The antigen used during 1930 was made according to our methods under 
the personal supervision of Mr. Jamieson and Mr. Powell of the Biologic Research 
Division of Eli Lilly & Sons Company. 
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THE DIAGNOSTIC PROGRAM IN FOOD ALLERGY.* 
By Warren T. Vaughan, M.D., 

RICHMOND, VA. 


For the purposes of this discussion we shall adopt a broad inter- 
pretation of the term food allergy as brought out in the following 
illustration. If, following a banquet, most of the participants 

* Read as a part of a sj-mposium on the Relation of Gastroentcrologj- to Other 
Fields of Medicine, before the Thirty-fourth Annual Meeting of the American Gastro- 
enterological Association, Atlantic City, May 4, 1931. 
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become ill, something was wrong -with the food. If, on the other 
hand, with all eating the same food only one individual becomes ill, 
something was probably wrong -with that individual. The first 
was an instance of food poisoning, the second of food allergy. 

Symptoms Referable to the Enteric Tract. Grande Anaphyhxic.' 
The “grande anaphylaxie” of the French, or acute anaphylactic 
shock, is the most startling and tempestuous of the responses to 
allergenic ingestants. Fortunately it is exceedingly rare. It con- 
sists in a severe acute reaction with nausea, vomiting, diarrhea, 
sometimes bloody, violent pain, often urticaria, circulatory collapse 
and even death within minutes or hours after eating the allergenic 
food. 

Acute Food Allergy. Probably the two most nearly pure allergic 
responses are the gastric response, with nausea and ^mmiting and 
sometimes diarrhea promptly after eating the allergenic food, and 
the colonic response, with allergic colitis usually of the mucous 
colitis type. Qften allergic digestive disturbances are accompanied 
by attacks of urticaria or angioneurotic edema, and one frequently 
obtains the history of other allergic manifestations either in the 
patient himself or in his family. But neither of these need necessarily 
be present. 

S^ihaciiie and Chronic Gastrointestinal Allergy. Subacute or chronic 
abdominal allergy may manifest itself as a hyperperistalsis, espe- 
cially in the colon, and with an increased secretion of mucus, in 
which eosinophils and Charcot-Leyden crystals may be found. 
Diarrhea is not a necessarj’- accompaniment. Just as nercous 
indigestion may produce either diarrhea or constipation, food allergy 
may manifest itself with either of these responses. In either case 
we are dealing with smooth muscle spasm. 

Cyclic vomiting is, in my experience, not infrequently a mani- 
festation of food allergy. I have under observation just now .3 
children with cyclic vomiting, 1 of whom has an associated allergic 
headache, while the other 2 have associated astluna. Balyeat* has 
recently presented evidence that the child with cyclic vomiting is 
likely to become the adult with migraine. 

When we consider the type of pathologic response with muscle 
spasm, serous exudation, edema or internal hives, hyperemia and 
increased catarrhal secretion of the lining mucosa; and when we 
realize that the shock tissue may lie anywhere from the mouth to 
the anus and that in one individual different levels may be responsive 
at different times, we can more readily understand the frequent indef- 
initeness and variation in symptomatology in the individual case. 

Allergy Comjdieating Organic Gastrointestinal Di.sea.sc. While in 
my experience colonic symptoms mo.st frequently accompany abdom- 
inal allergy the symptoms may closely imitate those of ulcer, api)en- 
dicitis or of bile-tract disease. Indeed, food allergy may actually 
accompany a true organic state, thereby complicating the picture 
and the treatment. 



VAUGHAN: diagnostic TROGRAM IN FOOD ALLURGY 4G1 


A person witli true cholecystitis will often remark that he cannot 
eat certain specific foods without exacerbation of symptoms. Here 
I believe we are often dealing with an associated food allergy in 
which ingestion of the specific allergen produces a local allergic 
response in the bile tract with resultant exacerbation of the chole- 
cystitis. Valy Menkin^ has demonstrated that foreign protein intro- 
duced into the circulating blood accumulates in an inflamed area, 
where it is found in greater concentration than in the normal 
tissues. He thus confirms the earlier work along the same line 
reported by Auer.'"’ 

Methods of Study and Treatment. I would divide the history of 
dietary treatment based on allergy into three epochs. The first, 
before the days of clinical allergy and skin testing, is represented by 
the empirical diet lists with which we have all been familiar in the 
past. To a certain extent they were based on experiences with cases 
of food idiosyncrasy, and included for a given symptom complex 
those foods which had been found bj'’ experience to be least produc- 
tive of symptoms in the largest majority of indi^dduals. Such were 
the diets for gall-bladder disease, mucous colitis, and the more 
obscure forms of chronic indigestion. 

The second epoch was ushered in with the development of the 
sensitization test, when it seemed probable that by the simple 
process of applying solutions of the food allergens to the abraded 
skin, one could determine definitely to what food a patient might 
be intolerant. This was a decided improvement, and those who 
ha'v'e used the method have clearly established that many aller- 
genic foods can thus be discovered. At the beginning it appeared 
to be a splendid stereotyped method for determining the appropriate 
diet in the individual case. But as time went on even the enthusiast 
in skin testing Avas forced to the conclusion that some foods which 
definitely disagreed would not infrequently fail to give positive 
cutaneous reactions and that some that gave positive reactions 
would not be productive of s^anptoms. 

So, in the third epoch in Avhich we now find ourselves, we observe 
a combination of the methods of the first two with, in addition, a 
more rational and scientific systematization. 

The allergic concept has taken food idiosyncrasy out of the limbo 
of curiosities and has placed it in the group of diseases of known 
etiology. The sensitization reaction has explained food idiosyncrasy 
and has enabled us to recognize hitherto unrecognized offending 
foods. This is especially true of the foods which are eaten daily 
and which therefore remain otherwise unsuspected. Realization 
of the deficiencies of the skin-test method have led to the third 
epoch, represented by the diagnostic use of the food diary and the 
trial diet. 

The in.storif. The anamnesis is as important in the case of 
allergy as in a ncuropsychiatric case. From the past history and 
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the family history one will determine the probability of an allergic 
state, bearing in mind, of course, that such may exist in spite of an 
otherwise entirely negative personal and family history. The patient 
will sometimes suspect certain foods, and at times a careful discus- 
sion of each attack will suggest previously unsuspected foods. A 
history of seasonal variation will occasionally furnish good clues. 

Physical and Laboratory Examination. It is only necessary to 
state here that the allergist who fails to make a thorough study of 
his cases from all angles, including roentgen-ray examination when 
necessary, will often fail to recognize other associated organic dis- 
eases in the gastrointestinal tract and elsewhere and wUl, as a 
consequence, fail in his treatment, in a measure proportionate to 
the importance of the associated disease. 

Skin Testing. Regarding methods of skin testing I shall only 
say that both the scratch method and the endermic or intradermal 
technic have a distinct place. The latter is much the more sensitive 
but for safety’s sake should not be done without preliminary scratch 
studies. 

Assuming that with the sensitization studies we have identified 
certain allergenic foods in a case of presumptive abdominal allergy, 
the first step in treatment wdll be the elimination of the offending 
foods from the dietary. This may be all that is necessary, but 
sometimes other factors must be considered in the diet. In allergic 
mucous colitis, first described by the writer in 1922, 1 have empha- 
sized** that by the time the case presents himself for treatment there 
are usually several factors other than the allergy which require 
treatment. The mechanical irritation of chronic constipation or 
from roughage diet, the hyperemia of a chronic diarrhea, repeated 
insults from chronic catharsis, possibly also secondary infection, 
all require attention. 

Food Diary. If the skin tests are negative or if, after trial, we 
conclude that all of the allergenic foods have not been discovered, 
two other methods of study remain. These are the food diary and 
the trial diet. These have distinct spheres of usefulness. If the 
symptoms are practically continuous and presumably the offending 
food is being eaten daily or nearly so, the food diary is not likely 
to solve the problem. Instead, the patient is placed on a trial 
diet from which those foods w'hich ex-perience has shown to be 
frequently allergenic have been eliminated. If, on the other hand, 
symptoms manifest themselves at inter\*als of several days, the 
food diary is employed. (Chart I.) Tlie patient tabulates ail 
substances which pass the lips. Each day he adds any new food 
at the bottom of the list. In the column for each day he checks all 
foods eaten on that day. Methods of cooking and food combina- 
tions show on the table. It is not sufficient for example to record 
“eggs.” Scrambled eggs and omelets are reported as tv'o entirely 
different foods. Roast beef and beefsteak are separated. Salads 
are classified according to all of their constituents. 



Cham I. — Food Diabt Fonar. 



Fowl. 
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Days on which symptoms are manifest are checked. Not infre- 
quently certain foods stand out as being frequently or constantly 
present on those days or on the preceding day. Sometimes com- 
binations of two foods are suspected. These are then avoided for 
a period sufficiently long to determine whether they were actually 
allergenic. At the same time the diary is 'continued in further 
search for offending foods. 

A record of the foods eaten is not sufficient. On the reverse of 
the chart the patient keeps a diary of the events of each day. I am 
indebted to Dr. Alvarez for a most striking example of the value 
of a record of the events of each day. The case was that of a man 
in whom food allergy was suspected but in which the usual methods 
of study had failed to demonstrate the cause. The patient was a 
railroad man and his run would carry him at intervals to a certain 
large city. It developed from the study that his attacks would 
invariably occur either on the day of his visit to the city or on the 
following day; the attacks had some relationship to his visiting the 
city. Now he was Amry fond of cheese and there was a certain 
restaurant in this city ivliere he could procure a certain brand of 
cheese which was especiallj’^ to his liking. This, it developed, was 
the offending allergen. In such a case the food diary would have 
failed because cheese was eaten both in the city and elsewhere. The 
observation that attacks followed trips to the city led ultimatelj'' 
to the discovery that cheese eaten at home was innocuous and that 
only the special brand mentioned caused trouble. 

Trial Diet. We are indebted especially to A. Rowe* for the 
clinical use of the elimination diet, a method which has not yet 
become popularized but which I haA'e found indispensable in my 
study of food allergy. Rowe tabulated the frequency of sensitive- 
ness to the different foods in a large number of allergic cases and 
selected from this table those foods which from experience had been 
found to be the most infrequently allergenic. These he built up 
into a series of 5 elimination diets. If after 2 weeks or more on one 
such diet the patient is not relieved, another is substituted which 
contains few or none of the foods listed in the first diet but which is 
still made up of infrequently allergenic foods. He often finds that 
on one or another of these elimination diets the patient became 
symptom-free. This is then used as a basic diet and single foods 
are slowly added to it over a period of weeks. Any new food which 
is found to produce symptoms is permanently excluded. In this 
way all of the offending foods may be gradually discovcrcfl. 

'Bioldflic Fond Until ver,\' recently no attemiit liad been 

made to cla.ssify the A-egetable foods biologically as has been so 
well done with the jiollcn allergens. The writer has presented such 
a classification, and his study of food allergens in relation^ to tln.s 
grouping has led to some rather interesting oiiservations* (Table !). 
Those that bear on the subject in hand may be briefly summarized 
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as follows: Where one member of a biologic food group has been 
proven to be allergenic to an individual, other members of the 
same group may cause allergic symptoms, even though their skin- 
test reaction has been negative. Sometimes a positively reacting 
member of a group is found to give rise to no symptoms whatsoever, 
while a negatively reacting member of the same group does cause 
trouble. If one is sensitive to one meinber of a group it does not 
necessarily follow that all other members will produce symptoms. 
It only indicates the need for caution in the eating of the other mem- 
bers until it has been definitely determined whether they are 
allergenic or not. 

Table 1. — The Biologic Grouping of the Commoner Vegetable Foods. 


Graminm 

Chcnopodiaccm 

Pomacca 

Umhcllifcrm 

Wheat 

Spinach 

Apple 

Carrot 

Rye 

Beet 

Pear 

Parsnip 

Barley 

Swiss chard 


Parsley 

Oat 


Drupacem 

Celery 

Rice 

Crucifercc 

Almond 


Cora 

Radish 

Plum, prune 

Solanaccm 


Turnip 

Cherry 

Potato 

Liliacca 

Rutabaga 

Apricot 

Egg plant 

Onion 

Mustard 

Peach 

Tomato 

Garlic 

Cabbage 



Asparagus 

Kale 

Legutninosm 

Cucurbitacem 


Brussels sprouts 

Peas 

Pumpkin 

Polvgonaccw 

Kohlrabi 

Beans 

The squashes 

Buckwheat 

Cauliflower 

Lentil 

The melons 

Rhubarb 

Broccoli 

Peanut 

Cucumber (pickles) 

J volandaccw 

Rosacccc 

Rnlaccw 

Compositcc 

Black walnut 

Blacklxjrry 

Lemon 

Salsify (oyster plant) 

English walnut 

Raspberry 

Orange 

Chickory 

Pecan 

Strawberry 

Grapefruit 

Endive 


Hickory 

•Note. — VcRctablc foods not listed are not closely related to other foods. 

These observations have a definite application in the formulation 
of the elimination or trial diet. In the dietaries formulated by 
Rowe and others different foods appear in the five different diets, 
but they are sometimes very closely related biologically. 

My own trial diet is therefore based not only upon knowledge 
of what foods rarely give positive skin reactions, but also upon an 
understanding of the biologic grouping of foods. The occurrence of 
crossed reaetion within biologic groups appears not to be extremely 
frequent, and diets such as Rowe’s will usually suffice, but in the 
event relief from symptoms is not obtained with them, one should 
bear in mind that crossed reaction may be responsible for failure, 
and should take steps to eliminate entire biologic groujis rather 
than individual foods. 

In the formulation of my trial diet I have made a study of the 
Ireqnency of the iiositivc food reactions as I have observed them in 
the southeastern States and compared it with Rowe’s study for the 
Pacific coast. ^ 
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From a comparison of these 2 tables I have arranged a base list 
or foundation list of foods consisting of, first, those foods whieh are 
infrequently allergenic and second, foods such as are not closely 
related genetically to others. (Table 2.) The patient is first tested 
with the food allergens. Those foods to which he gives positive 
reactions as well as foods belonging in the same biologic group are 
then eliminated. This, of course, applies also to the foundation list. 
Foods which the patient from his own experience has suspected of 
causing trouble are also customarily eliminated. The remaining, 
apparently innocuous foods, now form a list from which articles 
may be selected to be built upon the foundation list, to proAude a 
fairly well-balanced diet. Since the trial diet is rarely used unaltered 
more than 2 weeks, it need not be perfectly balanced as regards food 
value. Only one meat and one cereal are added at the beginning, 
preferably such as are not eaten routinely. The choice is usually 
between rye, corn and rice among the cereals and lamb and fowl 
among the meats. Additions are made gradually \frith the vege- 
tables and, as a rule, all the members of one biologic group are added 
before proeeeding to a new group. If one member of a food group 
produces symptoms it does not necessarily follow that other members 
will do likewise, but special watch is made of the effects of other 
members of the group. As a rule, new foods are added singly and 
not oftener than one every third day. 


Tabve 2. — Base List of Foods for Use 

Pineapple 

Mulberry 

Fig 

Buckwheat 
Rhubarb 
Hazelnut, filbert 
Chestnut 
Currant 
Gooseberry 
Pistachio nut 
Okra, gumbo 
Tea 


IN THE Formulation of the Trial Diet. 

Huckleberry 

Cranberry 

Olive 

Sweet potato 
Salsify (oyster plant) 

Chicory 

Endive 

Artichoke 

Sugar 

Salt 

Maple syrup 
Gelatin 


It is ob^dous that Rowe’s 5 trial diets may be employed without 
previous skin testing. If one has gone through all 5 diets and the 
patient is not relieved, and if we are still reasonably sure that we 
are dealing with food allergy one should then have recourse to the 
sensitization test to see if it will shed further light. With the trial 
diet which I have described, the sensitization test should be done 
first since the selection of foods for addition to the foundation list 
will depend in great measure upon the positive reactions observed 
and their relationship to other members of the food groups. 

Discussion. From the preceding it develops that in a ease of 
suspected food allergy the diagnostic survey has really only com- 
menced at the completion of the sensitization studies. Although 
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food tests as performed today are not over 50 per cent accurate 
diagnostically, they make the best point of departure at the begin- 
ning of the study, for when positive they provide a definite starting 
point in the formulation of the diet. If their use decreases the 
amount of subsequent necessary investigation by 50 per cent or 
even by but 25 per cent, they are well worth employing. With the 
completion of these tests the results are correlated with the patient’s 
dietary history and a tentative diet is arranged. Any allergic diet 
must be followed rigorously for at least two weeks before we can 
be certain of results. If, after this, symptoms persist, we may have 
recourse to the food diary, where symptoms are intermittent or the 
trial or elimination diet where they are more constant, or indeed, a 
combination of both. For example, after a patient has been placed 
on the trial diet we will often have him keep a food diary at the 
same time. The limitation of his diet facilitates the study of the 
food diary. 

Finally, I would emphasize that it is not sacrilege for the allergist 
to employ other therapeutic measures than purely allergic, directed 
against the other related nonspecifie faetors such as intestinal stasis, 
bile tract infection, ulcer, diabetes, tuberculosis, etc. In the treat- 
ment of gastrointestinal allergy the gastroenterologist and the 
allergist stand on common ground and each should avail himself 
of the therapeutic advantages made possible by the other. 
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SYDENHAM’S CHOREA. 

By' R. W. Waggoner, M.D., Sc.D., 

ASSISTANT rnOFESSOR OF NEUROLOGY, UNIVERSITY OF MICHIGAN MEDICAL SCHOOL; 
ASSISTANT NEUROLOGIST, UNIVERSITY HOSPITAL, ANN .VRBOR, MICH. 

(Road before the University of Michigan Pediatric Society, November 14, 1930.) 


Chorea is a general term covering a number of disease entities. 
This paper will deal only with Sydenham’s chorea, a disease which 
was first described by Sydenham in his “Schedula jMonitoria” 
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in 1686 and later in his “Processus Integri’’ in 1693. Both of these 
works gave a very brief but accurate account of the disease as it is 
now described. With your permission I shall quote from the “Pro- 
cessus,” Chapter XVI, on “St. Vitus’ Dance;’ ; “This is a kind of a 
convulsion which attacks boys and girls from the tenth year to the 
time of puberty. It first shows itself by limping or unsteadiness 
in one of the legs which the patient drags. The hand cannot be 
steadj^ for a moment; it passes from one position to another by a 
convulsi^^e movement however much the patient may strh^e to the 
contrary. Before he can raise a cup to his lips he makes as many 
gesticulations as a mountebank, since he does not move it in a 
straight line, but has his hand drawn aside by spasms until by some 
good fortune he brings it at last to his mouth. He then gulps it 
up at once so quickly and so greedily as to look as if he were trying 
to amuse the lookers-on.” 

The treatment used by Sj^denham might also be of interest. The 
patient was bled one daj”^ some 8 ounces, the next day he was given 
a concoction of black cherry water, aqua epileptica Langii, venus 
treacle, and liquid laudanum. The bleeding and catharsis were 
alternated daily for several days, or as long as the patient’s physical 
condition showed that he was able to stand the treatment. On the 
days Avhen there was no purging the patient was given a very com- 
plex shotgun prescription. Plasters Avere oftentimes applied to the 
sole of the foot to guard against relapse. It Avas also advised that 
the patient be bled and purged for a few days each year at about 
the time of the expected onset of the condition. It is interesting to 
note that Sydenham also suggested that the above treatment might 
be of value in epilepsy of adults, but added that he had not given it a 
trial. Since the time of Sydenham many different types of treat- 
ment haA’e been suggested for chorea, howcA'er, the treatment used 
at the present time is but slightly more specific than that suggested 
by Sydenham. 

The disease is also spoken of as St. Vitus’ Dance. ToAvard the 
end of the 14th century a curious mania deA'eloped in Germany, 
the individual so aft’ccted performing a A\41d dance AA'hich had the 
appearance of a person “possessed of the Devil.” St. Vitus fit that 
time had considerable fame as a protector against all kinds of sick- 
ness but particularly those supposedly due to afflictions by the 
DeA'il. Since the movements of Sydenham’s chorea resembled to 
some extent the movements of these people, it came to be called 
St. Vitus’ Dance. 

Etiology. At the present time there is no commonly accepted 
specific etiology for Sydenham’s chorea. It is generally supposed 
that infection of some sort may be a precipitating factor. There 
seems to be AA'ithout much doubt a predisposition on the part of the 
patient to the development of the disease. This predisposition, or 
hereditarv factor, may be dependent upon an inferior integration 
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of the psychomotor cerebellar mechanism. This is often seen in 
children who never develop chorea; we say that the child is in the 
so-called awkward age. In children who have such a predisposition 
toward the development of chorea we need only to postulate a 
minor infection to disturb the normal integration of motor charac- 
teristics. 

The infections which are particularly prone to precipitate the 
development of chorea are usually of tlie streptococcic type, such 
as scarlet fever, acute streptococcic tonsillitis, and acute rheumatic 
infections. In addition, many of the other children’s diseases may 
serve as the secondary causative agent. It is remarkable how many 
of the children in this series had a history of whooping cough, meas- 
les and chickenpox, while diphtheria and scarlet fever occurred only 
occasionally. Pneumonia was recorded in a number of instances. 
It seems of particular interest to note that in the whole series there 
are recorded only five cases of tonsillitis, and in 2 of these the 
tonsils had been removed before the onset of chorea. The impor- 
tance of tonsillitis as a factor in chorea has also been minimized by a 
number of other authors. Comparatively few cases had a history 
of acute rheumatic fever, yet a relatively large percentage of these 
showed physical signs of endocarditis. 

The “theory of infection” as a cause for chorea is not new. Todd, 
in 1840, believed chorea to be rheumatic in origin. Wilson, in 1843, 
attributed chorea, not to the nervous system, but to “morbid blood” 
affecting the muscular system. Kirkes, 1863, and Hughlings 
Jackson, 1869, believed chorea due to showers of minute emboli 
projected into the cerebral vessels causing minute thrombi. Jackson 
located the seat of the lesion in the nerve tissues near the corpus 
striatum. Broadbent, in 1869, stated that he felt chorea was a 
symptom rather than a disease and could not be referred to any 
single pathologic lesion. In 1889 Maragliano believed that chorea 
was the result of a toxic infectious process, thus originating the 
so-called toxic infectious theory of the disease. 

The relation of rheumatic fever to chorea has been variously 
estimated. Some feel that it is the chief exciting cause of chorea, 
while others consider that there is little more than a coincidental 
relationship between them. In this series it is interesting to note 
that rheumatic fever was noted either during the course of the dis- 
ease or before the onset of the movements in about 33 per cent of 
the cases, while in an additional 15 per cent some evidence of cardiac 
disturbance was noted. This makes a total of approximately 50 
per cent in which there was evidence of rheumatic fever or cardiac 
involvement. Howe^'er, in a number of these cases an acute infec- 
tion preceded the development of symptoms whether these symp- 
toms were of acute rheumatic fever or chorea. Tlie most common 
infection seems to have been either scarlet fever or measles, or both. 

All cases but one presented cither a history or physical evidence 
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of some infectious disease or of acute infection which preceded by a 
short period the onset of sjuRptoms of chorea. The one exception 
had an impacted tooth, the removal of which was followed by a 
rapid disappearance of choreiform movements. Those cases showing 
evidence of rheumatic fever are included as cases of infectious dis- 
ease. Various other causative factors have been suggested; c.g., a 
number of authors have remarked upon the importance of oral 
infection as a precipitating factor, perhaps even as the cause of 
choreic movements, and they cite cases in which such infection has 
been removed and has resulted in an almost immediate cure. 
Impacted teeth have likewise been blamed, the removal of which 
results in miraculously quick cures. In 1928 an author claimed to 
have cured a case of sciatica by injection of the nasal ganglion with 
alcohol, and by the same means he secured an equally remarkable 
cure of chorea. We find cases reported in which choreic move- 
ments have subsided immediately after the patient had been given a 
A’ermifuge. 

Too little significance has been attached to the psychic factor in 
the production of chorea. Many cases, perhaps those predisposed, 
seem to be precipitated into an acute attack by a fright or other 
A’iolent emotional upset. In these cases a complete examination 
oftentimes re^'^eals no e\udence of an organic factor which might 
account for the symptoms. 

Age and Sex Incidence. Chorea is most commonly seen, as was 
originally described by Sydenham, between the ages of 10 and 15 
years. It may occur as early as 5 years and as late as 20 or more. 
It is essentially, however, a disease of childhood. Females seem 
more prone to the disease than males. In the literature the ratio 
is given as 3 to 1, or 2 to 1. In this series of 125 patients, although 
not sufficiently large for statistical value, the ratio is about 2 females 
to 1 male. As to race incidence there seemed to be little or no choice, 
the American or mixed stock showing the highest percentage, the 
Irish being second with about 23 per cent, Hebrews with approxi- 
mately 21 per cent, while Hungarian and Italian children eaeh 
constituted about 8 per cent of the group studied. There was one 
pure negro child with the disease. This is interesting because a 
fairlj' large percentage of the patients coming to the clinic during the 
])eriod this work was being carried on were negroes, and so the 
finding of only one colored child with chorea is perhaps rather surpris- 
ing. It is perhaps worth while to note that there is a seasonal 
variation in the disease, its first occurrence being in the spring or fall. 
Recurrences likewise usually appear at these same periods of the 
year. 

Symptomatology. Sydenham’s chorea is characterized by irregu- 
lar, involuntary, jerky, spasmodic movements which are fairly 
rapid and of a comparatively wide range. The degree of involve- 
ment is extremely variable, being from only one or two muscle 
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groups to practically the entire body. In some cases there may be 
noted only twitching, purposeless, jerldike movements of the face, 
usually on one side, or there may be similar movements involving 
a finger, hand, all of one extremity, or perhaps half of the body, 
while in some cases the whole body may be involved in this hyper- 
kinesis. Most patients have involvement of one side first and in 
many cases the disease remains unilateral. Bilateral involvement, 
however, is not uncommon. When this occurs the arms and legs 
are seemingly poorly controlled and are swung about in a wobbly, 
awlavard fashion. In severe cases walking is usually absolutely 
impossible. There may be involvement of the respiratory system, 
making the breath come in gasps and groans ; the patient may have 
difficulty in talking. In the milder cases the movements usually 
cease during sleep, while in the more severe ones the movements 
may be continuous. In the paralytic types of chorea there may be 
hemiparesis with a hemiplegic type of gait, a dragging of the extrem- 
ity on the affected side and inability to use that extremity. The 
patient in attempting to drink from a glass may eventually be 
able to get the fluid to his mouth, but is more likely to drop the 
container. One often gets a history of the child being punished by 
his parents for being careless, breaking dishes, and the like. 

The patient frequently presents mental symptoms as well as the 
motor symptoms described above. These may be spoken of as 
periods of emotional instability, fretfulness, peevishness, and unrea- 
sonableness. The little patient is tearful, cries at the slightest provo- 
cation, is difficult to manage, and seems almost unable to remember. 
Frequently his sleep is disturbed by horrifying, unpleasant dreams, 
the content of which he is rarely able to reproduce. There is often 
a rather characteristic facial expi-ession, the so-called choreic facies. 
This is best described as an expression of wistfulness. In some cases 
the loss of memory may be marked and may be associated with 
deafness, confusion and disorientatioir. It is unfortunate that in 
many of these cases the parents fail to realize the seriousness of the 
disease with which their child is afflicted and for the many little 
peculiar mental twists, emotional and physical characteristics the 
child is scolded or punished. This, of course, simply serves to 
accentuate the symptoms present. It is unfortunate, indeed, that 
parents do not realize these facts before they have increased the 
child's disability by ill-advised scolding and punishment. 

On examination one finds a diminution and sometimes an absence 
of the tendon reflexes. They are quite often variable in the same 
])atieut. Signs of ])yramidal involvement are not infrequent. In 
some eases there is a definite tendency toward hypotonicity, i)ar- 
ticularly on the side most affected. The more important signs, 
howcA er, are those of incoiirdination of movement, such as adiado- 
chokincsia and asynergia. Such signs are, of course, more jiroininent 
on the affected side and are particularly noticeable in those casc.s 
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in which there is hypotonia. The patient is absolutely incapable of 
synergising the normal motor functions and particularly is he unable 
to carry out complicated associated movements. The apparent 
muscle weakness which is so frequently noted does not seem to be a 
true muscle weakness, but rather the result of the continuous 
movement, of the hypotonia, and of the incoordination. 

Sensorj" symptoms in chorea are comparatively infrequent. 
Occasionally, but very rarelj% the patient will complain of pain and 
these cases have been described as “painful chorea.” Objective 
sensory signs have not to my knowledge been described. 

Some cases of chorea manifest a fever of varying degree, but in 
most patients examined at the clinic the acute symptoms of infection 
have disappeared and the temperature has returned to normal, so 
that it is rare in the usual run of clinic cases to find a rise in tem- 
perature. 

Blood Findings. The blood chemistry is in most cases essentially 
normal. The white blood cell count may be moderately increased. 
The blood Wassermann is not infrequently positive, particularly 
in chronic cases. Chronic cases seem often to be associated with 
hereditary syphilis. The spinal fluid may show a pleocjdosis of 
moderate degree. 

Pathologic Anatomy. The pathology of the average case of chorea 
minor is not much better known than its etiology, since very few 
cases ever come to autopsj'’. Those cases which are fatal are usually 
so acute and present such an exaggeration of symptoms, that it is 
doubtful whether we should consider the lesions found in these cases 
to be those of the usual or average case. It is usually considered, 
however, to be a type of encephalitis involving both the cortex and 
basal ganglia, but more particularly the basal ganglia region with 
the greatest involvement in the corpus striatum. There has been 
described dilatation of the capillary blood vessels and a t}'pe of peri- 
vascular infiltration with punctate hemorrhages w’hich eventuate 
in a type of granular degeneration. In a recently reported case 
showing choreic symptoms on one side of the body, a postmortem 
of the brain showed destruction of the corpus Luys with involve- 
ment of the descending fibers on the opposite side. This author 
concludes that the impulses for the movements seen in chorea arise 
at a lower le\’el than the corpus Luys, and he goes so far as to state 
that the choreic movements do not appear providing the corpus 
Luys is intact. In some cases with coincidental endocarditis there 
has been noted chromatolysis of practically all cells of the central 
nervous sj'stem with swelling and eccentric displacement of the 
nuclei, also curious fatty deposits in the large cells of the motor 
cortex and the small cells of the palladium. Fat has also been 
demonstrated in the perivascular spaces. In some cases rheumatic 
nodules have been dcseribed in the brain. It is, I believe, fairly 
safe to consider that the pathology of chorea is that of a generalized 
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encephalitis which involves, predominantly the basal ganglia, and 
particularly the striatum. We may theorize somewhat and say 
that the movements of chorea are the result of the removal of the 
inhibitory influence of the higher physiologic levels with consequent 
overfunction of lower motor areas. Obviously, since the destruc- 
tion is rarely if ever complete, the inhibitory influence is not com- 
pletely removed and the movements retain some suggestionj[of 
normality. 

Treatment. ^ The multiplicity of treatments suggested for Syden- 
ham’s chorea is evidence enough that most of them are unsatis- 
factory. The first and most important dictum in the successful 
treatment is rest, absolute rest in bed with isolation of the individual 
from all possible stimuli, particularly social stimuli. This means 
mental as well as physical rest and therefore reading, toys, and the 
like are contraindicated. In addition to the absolute rest, a good 
nourishing diet with plenty of vegetables but with a low meat ration 
is essential. The second important dictum in the schedule of treat- 
ment is the elimination of foci of infection. Many authors favor 
the elimination of these foci, such as septic tonsils and septic teeth, 
immediately upon admission of the patient to the hospital. How- 
ever, it seems to me that it is better and much more satisfactory 
to the patient to wait until the movements have either ceased or are 
much decreased. If at the time of admission there is a fever, the 
elimination of foci should wait until the temperature has returned to 
normal. In support of the above I would point out the large amount 
of work done showing that removal of tonsils, teeth, and other foci 
has apparently not changed the course of the disease in the slightest. 
In addition, if the patient at the time of admission is particularly 
easy to disturb emotionally, early operative procedures may cause a 
serious psychic shock to the patient. 

Sera of various types have been suggested in the treatment of 
chorea. Some authors advocate a serum made from the patient’s 
own blood and given intraspinally. Others, c.g., Rosenow and 
Small, have developed sera which are supposed to be specific for the 
disease. The autliors of these various treatments report a remark- 
ably high percentage of cures but unfortunately their results have 
not been substantiated by other workers in the field. Cases of 
chorea have been reported as recovering after lumbar puncture, the 
recovery being exqjlained on the basis of relief of pressure on the 
In-ain. There have been reported some cases of chorea treated by 
c])inci)hrin which showed marked improvement. However, other 
authors trying to substantiate these results have been unable to 
report similar findings. 

Focrstcr’s theory is that each movement is composed of two con- 
stituents, a corticospinal and a corticothalamopallidal component, 
the latter component being constantly inhibited by the striatum. A 
lesion of the small cells of the striatum or striopalladial fibers 
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would tlien give an unequal inhibition and result in an ataxia of 
movement. Working on this hypothesis Marinesco, Sager, and 
Diniochiotu have elaborated a treatment by the use of sodium 
luminal and magnesium sulphate which is said to give good results, 
since sodium luminal and magnesium sulphate inhibit the action 
of the diencephalon and the mesencephalon. The luminal treat- 
ment consists in subcutaneous injections twice daily of 0.22 gram 
of sodium luminal over a period of 20 to 25 days. At the same time 
the patient is given magnesium sulphate intraspinally, in a dosage 
of 8 mg. per kilogram of body weight. These injections are likewise 
repeated every day for 26 days. I have had no experience with this 
type of treatment. 

Some authors believe that the course of chorea is shortened by 
the use of arsenic in various forms, the favorite form, of course, 
being Fowler’s solution. Personally, I do not believe tliat Fowler’s 
solution influences the course of the chorea in any way. 

In those cases associated with rheumatic involvement it is usuallj’’ 
of value to include salicylates in the treatment. 

A treatment which has received a great deal of attention lately 
is the nirvanol treatment, nirvanol being phenyl-ethyl-h 3 ^dantoin. 
A number of authors have reported the use of this drug with very 
beneficial results. They feel that improvement is more marked in 
the more severe cases. In some of the milder cases it seems to have 
little or no influence. The drug is reported as being dangerous in 
that it may produce a leukopenia with eosinophilia, or even agranu- 
locytosis. It is not to be administered over a period of more than 
10 days. The dosage in young children is 5 grains a day; in older 
children, 10 grains a da.y, to be gi^'e^ over a period of from 7 to 9 
daj^s, or until the development of the so-called nirvanol sickness. 
On about the seventh da^"- there usuallj’’ appears a fe^'er which reaches 
its maximum on the ninth daj’^ and subsides on the eleventh day. 
The drug is discontinued when the fever or a i-ash appears. Usuall.v 
on the ninth da.y a reddish-brown maculo])apular eruption appears 
on tlie thighs, wrists and abdomen. In 1 or 2 da.ys it becomes a 
generalized urticaria-like eruption. There maj'.be an associated 
intense pruritus. The leukopenia and eosinophilia are seen in most 
cases, agranulocytosis and other ill effects, such as hemorrhagic 
nephritis, occurring but rarel.v. Xo work has been done on the 
localizatioji of the drug in the central nervous s.vstcm, but it is 
supposed to act on the thalamus and corpus striatum. In one 
series the duration of the disea.se in the control cases averaged 115 
days, while the nirvanol treated eases averaged .‘11 da.vs. 

Conclusions. S.vdenham’s chorea is a disease of childhood, 80 
per cent of the cases occurring between the ages of .5 and 15 ycsirs. 
It docs, however, occur in .vounger aiul in older children. The 
incidence in fcn)alc.s is twice that in males. It is a disease charac- 
Wrized bv irregular, involuntarv, jerky, spasmodic, moderately 
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quick luoveineiits associated with some depression of the tendon 
reflexes and possiblj’’ evidence of involvement of the pyramidal 
pathways. The disease is practically always associated with mental 
symptoms during the acute stage. These mental symptoms are in 
eft’eet a variance of the normal personality reaetions. These varia- 
tions may be accentuated rather markedly by ill-advised handling 
and treatment, particularly in the home before the disease is recog- 
nized. The disease most likely occurs in individuals in whom there 
is a predisposition which is the result or cause of a poor integration 
of the cerebrocerebellar motor mechanism. 

Pathologically it is a type of encephalitis characterized by involve- 
ment of both the cortex and basal ganglia, but particularly of the 
corpus striatum and perhaps the corpus Luys. 

The most essential part of the treatment of chorea is absolute 
mental and physical rest, best obtained by the removal of the patient 
from his home and placing him in an institution where his environ- 
ment can be properly controlled. The multiplicity of treatments 
suggested are evidence of their inadequacy. The removal of the 
foci of infection is important but should be delayed until the child 
has become accustomed to his new environment, until there has 
been a diminution in the movements exhibited, and until the fever 
which the patient may have has disappeared. Infections such as 
acute rheumatic fever, acute tonsillitis, acute nephritis, and scarlet 
fever, are coincident or precipitating factors and are not the primary 
causes of Sydenham’s chorea. 
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CREATINURIA IN HYPERTHYROIDISM.* 
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Comparatively few clinical studies of the disturbances in the 
creatin-creatinin metabolism in liyperth^Toidism are recorded in 
the literature. 

Shaffer (1907) was the first to point out that crcatimiria occurred 
in e.\'ophthalmic goiter. He found creatin in the urine in 8 of 12 
cases studied. In some cases the creatin e.\'creted exceeded tlic 
creatinin excreted. The latter was found always to be very low in 
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amount when the ereatinin coefficients were calculated. Denis and 
Minot (1917), and Denis and Kramer (1917) presented data sug- 
gesting that the amount of creatin excreted in cases of exophthalmic 
goiter was dependent on the intake of protein, and that it was 
increased by a diet high in protein and decreased or even abolished 
by a diet low in protein. Denis and Minot (1919) were unable to 
reduce the degree of creatinuria in exophthalmic goiter by giving 
sodium bicarbonate by mouth. From this they concluded that 
acidosis was not responsible for creatinuria. Palmer (1927), in a 
preliminary report, stated that the creatinuria of exophthalmic 
goiter could be markedly diminished by the administration of iodin. 
A complete report of this work was published by Palmer, Carson 
and Sloan in February, 1929. Included in the reports were 11 cases 
of adenomatous goiter with hyperthyroidism and 32 cases of exoph- 
thalmic goiter. It was found that “in all cases excreting appreciable 
amounts of creatin in the urine there is a marked diminution of 
the creatinuria following the administration of iodin,” and that 
“the influence of iodin on the creatinuria is usually accompanied 
by a fall in basal metabolism, but not always.” 

After the publication of the report by Palmer, a similar study 
was started in the metabolism laboratories of The Mayo Clinic. 

Method of Study and Results. Creatin was determined by the 
method of Benedict, and ereatinin by the method of Folin. All 
analyses were made in duplicate. Both creatin and ereatinin were 
calculated and expressed as nitrogen. The cases were divided into 
3 groups. 

Group 1. This group served as a control and consisted of 274 
patients (76 males and 198 females) from whom samples of urine 
were taken. These patients represented the general run of those 
who register at the clinic, with the exception that patients with 
hjqierthyroidism were excluded. The urine was examined only for 
the presence or absence of creatin, in order to determine the fre- 
quency of creatinuria in conditions other than hjqierthyroidism. 
Since in this group the specimens of urine were not collected over 
a period of 24 hours, all calculations in the data were made on the 
basis of 1 liter of urine. Unless the' amount of creatin calculated 
as nitrogen exceeded 0.02 gm. in each liter, the urine was considered 
to be free of creatin. When the calculated amount of creatin 
nitrogen was more than 0.02 gm. but less than 0.04 gm. the urine 
was considered to contain traces of creatin; it was considered to 
contain definite amounts when the calculated nitrogen exceeded 
0.04 gm. but was less than 0.1 gm., and marked amounts when the 
calculated nitrogen exceeded 0.1 gm. In some instances wlicn creatin 
was found only in traces probably creatin was actually present in 
the urine; in other instances creatin was probably absent, and the 
amount determined represented unavoidable technical errors due 
to the limitations of the method. 
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Traces of creatin were found in the urine of 7 of the 76 male 
patients (9 per cent). Only 1 patient showed more than a trace; 
this was a boy aged eleven years. 

Traces of creatin were found in the urine of 17 of the 198 female 
patients (9 per cent) ; it was found in definite amounts in 13 patients 
(7 per cent), and in marked amounts in 14 patients (7 per cent), 
making a total of 23 per cent including those showing traces, or 
14 per cent excluding those showing traces. The creatiniiria in 
these women occurred in definite or marked amounts in the fol- 
lowing conditions: arthritis, 4 cases; cholecystitis, 3 cases; consti- 
pation, 1 case; hypertension, 2 cases; indeterminate, 2 cases; intra- 
ocular tumor, 2 cases; gumma of leg, 1 case; migraine, 2 cases; 
normal woman, 1 case; neurosis, 2 cases; obesity, 2 cases; pituitary 
tumor, 1 case; pregnancy, 2 cases; scleroderma, 1 case, and uterine 
fibromyoma, 1 case. In some instances the creatinuria may possibly 
have been a concomitant of the disease; in others, it represented 
merely the not infrequent creatinuria occurring in women. 

Group 2. This group consisted of 154 patients taken at random 
from those treated in the hospital for goiter. Nine of these patients 
did not have hj^perthyroidism. The group included cases of exoph- 
thalmic goiter, adenomatous goiter with hyperthjuoidism and 
adenomatous goiter rvithout hyperthyroidism. Many of the 
patients had been treated with iodin before admission to the hos- 
pital. The urine in these cases was examined once or twice imme- 
diately after admission, to determine the presence or absence of 
creatin. As in Group 1, creatin was not considered to be present 
unless the amount, calculated as nitrogen, exceeded 0.02 gra. in 
each liter of urine. Tables 1 and 2 show the results obtained in 
this group. One hundred fifteen patients liad exophthalmic goiter; 
39 of these were males. Thirty patients had adenomatous goiter 
with hjqierthyroidism; 5 of these were males. Nine patients had 
adenomatous goiter without hyperthyroidism; all were females. 

Table 1 shows that of 25 untreated female patients with exoph- 
thalmic goiter, 21 (84 per cent) had demonstrable creatinuria and 
that of 8 men similarly affected, all had creatinuria. In the entire 
series of 115 patients with exophthalmic goiter 60 per cent of the 
males and 62 per cent of the females showed the presence of creatin, 
regardless of the fact that nearly two-thirds had been given iodin 
for several days and that some had received iodin for as long as a 
month. The incidence of creatinuria was less in those patients who 
were under treatment with iodin, although the decrease cannot be 
said to be closely related to the length of time of administration. 

Tlic incidence of creatinuria in cases of adenomatous goiter with 
hyperthyroidism is shown. Two of the 5 males (40 per cent) had 
creatinuria and 17 of the 25 females (68 per cent) had creatinuria. 
Creatinuria was dcmon.strated in 19 (63 per cent) of the total 
number, an incidence slightly more than that occurring in the entire 
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group of exo] 5 ht]ialniic goiter but not as high as in the untreated 
cases of exophthalmic goiter. 

Taisle 1. — Incidence op Creatinukia in Group 2. 
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The fact that in exoplithalmic goiter tlie incidence of creatinuria 
was 61 per cent, and in adenomatous goiter with hyperthyroidism, 
63 per cent, while in the control group it was only 9 per cent in 
males and 23 per cent in females, indicates that creatinuria can 
be considered as a fairly common and characteristic phenomenon 
of hyperthyroidism. The incidence of creatinuria in females with 
adenomatous goiter without hyperthyroidism was only 11 per cent. 

A comparison of the duration of the disease with the incidence 
of creatinuria in untreated exophthalmic goiter was made, but on 
account of the irregularity of the results and the relatively small 
number of cases conclusions could not be drawn. It was evident 
that age is probably not a determining factor in the production of 
creatinuria in adult patients with e.xophthalmic goiter. Palmer, 
likewise, did not find correlation between the excretion of crcatin 
and the age of the patients in his cases of exophthalmic goiter. 

In Table 2 the basal metabolic rate is compared with the intensity 
of the creatimu’ia in cases of exophthalmic goiter in which treatment 
was not given. It is seen that there is not a strict parallelism between 
tile basal metabolic rate and the amount of creatin excreted; yet it 
is equally evident that the amount of creatin excreted by a group 
of patients whose metabolic rates were very high was much greater 
than in a group whose metabolic rates were low. 

Group 3 . This group consisted of 10 patients who had frank 
cxojihthalmic goiter. Daily 24-hour specimens of urine from the 
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time of admission to the time of dismissal of each patient were 
examined. The routine treatment for exophthalmic goiter employed 
at the clinic was given to all of these patients. The diet was not 
restricted to food free from creatin. Compound solution of iodin 
was given in doses of 30 minims daily, except in one instance (Case 1, 
Table 3) in which 100 minims were given daily for the first 4 days. 
The puipose of this part of the study was to determine the effect of 
iodin on the excretion of creatin. Nine of the 10 patients under- 
went thyroidectomy and, incidentally, the effect of thyroidectomy 
on excretion of creatin Avas determined in these 9 cases. The 
patients in this group were not under such close supervision as is 
necessary for conducting complete metabolic experiments, and the 
specimens of urine obtained were somewhat irregular and incom- 
plete. Because of this irregularity the percentage of the total 
creatinin nitrogen which appeared as creatin nitrogen is of more 
significance than the absolute amounts of these substances. The 
failure of the patient to empty the bladder at a stated time each 
day and the incompleteness of some of the specimens of urine 
undoubtedly accounts, in large part, for the variations in the output 
of preformed creatinin nitrogen. 


Table 2.— Relation op Initial Basal Metabolic Rate to Amount of Creatin 
Excreted in Exophthalsiic Goiter Not Treated -with Iodin (Group 2), 


Sex. 
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metabolic 
rate, 
per cent. 

Creatin in 
each liter, 
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Sex. 
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rate, 
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. -(-44 
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0.21 
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0.28 
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O.OS 

M 




. -fllO 
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. -f59 

0.09 
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. -f25 

0.01 
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, 4-59 

0.11 
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. +26 

0.30 

F . 


. 4-61 

0.03 

F 




. 4-28 

0.09 

F . 


. 4-63 

0.11 

F 




. -(-29 

0.17 

F . 


. 4-03 

0.24 

F 




. -f-32 

0.07 

F . 


. 4-68 

0.25 

F 




. -(-37- 

0.03 

F . 


. 4-68 

0.12 

F 

F 




. -b40 

. -f42 

0.00 

0.04 

F . 


. 4-SS 

0.14 


The data presented in Table 3, from 4 representative cases, 
confirm tlie observation of Palmer that as patients with exophthal- 
mic goiter improve following the administration of iodin, a decrease 
in the amount of creatin excreted occius. Generally the decrease 
was noticeable witliin tlie first 3 day's and was marked by the end 
of a week, when creatin had practically disappeared from the urine. 
In 5 of 9 cases the creatin appeared for a few days follovdng thyroid- 
ectomy, even vnth the continued administration of iodin. In 3 
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patients the amount of ereatin excreted postoperati\^eIy exceeded 
• the initial amount excreted before iodin was given. It is not known 
whether the postoperative creatinuria bears any relation to the 
severity of the postoperative reaction. 

Table 3. — Reduction of Creatinuria in Exophthalmic Goiter Following the 
Administration of Compound Solution of Iodin (Group .3). 


Arc. Sex. 

DiagnoaiB. 

Date, 

Baaal 
metabolic 
rate, 
per cent. 

Total 

creatinin 

nitrogen, 

gm. 

Preformed 

creatinin 

nitrogen, 

gm. 

Creatin 

nitrogen, 

gm. 

Creatin 

nitrogen 

in 

amount 
of total 
creatinin 
nitrogen, 
per cent. 

56 F 

Exophthal- 

4-7* 

4-64 

0.26 

0.10 

0.16 

G2 


mic goiter 

4-8 


o.^p 

0.12 

0.17 

59 


patient in 

4-9 


0.29 

0.12 

0.17 

59 


crisis 

4-10 

• • . • 

0.25 

0.13 

0.12 

48 



4-11 

. 

0.29 

0.19 

0.10 

34 



4-12 

4 ♦ • • 

0.21 

0.16 

0.05 

24 



4-13 

4-43 

0.28 

0.18 

0.10 

36 



4-14 

• 4 4 4 

0.16 

0.15 

0.01 

6 



4-15 


0.20 

0.20 

None 

None 



4-16 

4 4 4 4 

0.20 

0.20 

None 

None 



4-17 

4-34 

0.13 

0.13 

None 

None 



4-18 


0.12 

0.12 

None 

None 



4-19 

4 4 4 4 

0.13 

0.13 

None 

None 



4-20 

4 4 4 4 

0.21 

0.21 

None 

None 



Retur 

ncd horn 

e for 10 

days 





4-30 

4-52 

0,10 

0.10 

None 

None 



5-1 


0.16 

0.16 

None 

None 



5-2t 


0.17 

0.17 

None 

None 



5-3 


0.22 

0.16 

0.06 

27 



5^ 


0.29 

0.23 

0.06 

21 



5-5 


0.49 

0.25 

0.24 

49 



5-6 


0.25 

0.15 

0.10 

40 



5-7 


0.25 

0.15 

0.10 

40 



5-8 


0.18 

0.18 

None 

None 



5-9 


0.19 

0.19 

None 

None 



5-10 


0.24 

0.24 

None 

None 

33 F 

Exophthal- 
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mic goiter 

4-17* 

4-45 
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4-18 


0.37 

0.20 

0.17 

46 


moderate- 

4r-19 


0.33 

0.20 

0.13 

39 


ly ill) 

4-20 


0.28 

0.19 

0.09 1 

32 



4-21 


0.25 

0.16 

0.09 i 

30 



4-22 

4-32 

0.31 

0.22 

0.09 : 

29 



4-23 


0.31 

0.22 

0.09 ' 

29 



4-24 


0.25 
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0.03 : 

12 
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0.25 

0.22 

0 03 ! 

12 
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0.19 
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.... 
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0.16 
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0.44 

0.19 

0.25 

57 
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0.15 ■ 
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0.24 

0.06 , 
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5-2 
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0.18 

None ! 

None 



5-3 


0.15 

0.15 

None i 
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5-4 


0.19 

0.19 

None I 
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Administration of iodin started. 


t Tliyroidectoiny itorfonncd. 
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Table 3. — Reduction of Ckeatinuma in Exophthalmic Goiter Following the 
Administration of Compound Solution of Iodin (Group 3.) — Continued. 


Case. 

Age, Sex. 

Diagnosis. 

Date. 

Basn! 
metabolic 
rate, 
per cent. 

Total 

creatinin 

nitrogen, 

gm. 

Preformed 

creatinin 

nitrogen, 

gm. 

Creatin 

nitrogen, 

gm. 

Creatin 

nitrogen 

in 

amount 
of total 
creatinin 
nitrogen, 
per cent. 

3 . . 

50 F 
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mic goiter 

4-lS 


0.35 

0.30 

0.05 

14 
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4-19 


0.21 

O.lS 

0.03 

14 



moderate- 

4-20 

.... 

0.36 

0.27 

0.09 

25 



ly ill) 

4-21 


0.32 

0.17 

0.15 

47 




4-22 

-P35 

0.29 

0.23 

0.06 

21 




4-23 

.... 

0.29 

0.23 

0.06 

21 
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0.19 

0.19 
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None 
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0.21 

0.21 
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None 
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0.21 

0.21 

None 

None 




4-27 

-1-38 

0.13 

0.13 

None 

None 




4-28 


0.23 

0.22 

0.01 

4 




4-29 

.... 

0.24 

0.24 

None 

None 




4-30 


0.24 

0.24 

None 

None 




5-1 


0.19 

0.19 

None 

None 




5-2t 

• . . > 

0.17 

0.17 

None 

None 




5-3 

. • . » 

0.37 

0.26 

0.11 

30 




5-4 

4 . . . 

0.36 

0.24 

0.12 

33 




5-5 


0.32 

0.26 

0.06 

19 




5-6 

4 . . . 

0.22 

0.21 

0.01 

5 




5-7 

.... 

0.22 

0.21 

0.01 

6 




5-8 


0.23 

0.23 

None 

None 




5-9 


0,11 

0.11 

None 

Nonet 

4 . , 

44 M 

Exophthal- 

5-8* 








mic goiter 

5-9 


0.51 

0.31 

0.20 

39 



(patient 

5^10 

■+103 

0.46 

0.30 

0.16 

35 



severely 

5-11 


0.58 

0.29 

0.29 

50 



ill) 

5-12 


0.34 

0.18 

0.16 

47 




5-13 


0.39 

0.25 

0.14 

30 




5-14 


0.39 

0.25 

0.14 

36 




5-15 

’+M 

0.24 

0.17 

0.07 

29 




5-16 


0,36 

0.33 

0.03 

8 




5-17 


0.24 

0.24 

None 

None 




5-18 

+91 

0.29 

0.29 

None 

None 




5-19 

.... 

0.27 

0.26 

O.OI 

4 




5-20 


0.31 

0.31 

None 

None 




5-22 

.... 

0.33 

0.33 

None 

None 




5-23 

.... 

0.23 

0.23 

None 

None 




5-24 

— 

0,29 

0.29 

None 

None 




5-25t: . • . ■ 

0.24 

0.23 

0,01 

4 




5-26 

.... 

0.18 

0.18 

None 

None 




! 5-27 


0.49 

0.32 

0.17 

35 




1 5-28 


0.49 

0.28 

0,21 

43 




5-30 


0.38 

0.30 

O.OS 

21 



1 

5-31 

— 

0.24 

0.24 

None 

None 


* Administration of iodin started, 
t Th>Toidcctomy ix;rformcd. 
j IncompMe. 





KEPLER, BOOTIIBY: CREATINURIA IN HYPERTHYROIDISM 48o 

The basal metabolic rate may or may not decline parallel with 
the decrease in the amount of creatin excreted. Palmer was also 
unable to establish any constant relation between the metabolic 
rate and the amount of creatin excreted. 

Summary. In a series of 145 cases of hyperthyroidism composed 
of 115 cases of exophthalmic goiter and 30 cases of adenomatous 
goiter with hyperthyroidism, creatinuria occurred in 89 cases (61 per 
cent). The incidence of creatinuria in exophthalmic goiter was 
61 per cent and in adenomatous goiter with hyperthyroidism, 
63 per cent. 

()f 25 female patients with exophthalmic goiter not treated with 
iodin, creatin was found in the urine of 21 (84 per cent) ; of 8 men 
similarly affected and not treated with iodin, creatinuria occurred 
in all 8. 

In a control group of 274 patients not having disease of the thy- 
roid gland, creatin was found in marked or definite amounts in the 
urine of 14 per cent of the women; in an additional 9 per cent, 
traces of creatin were found. Creatin in definite or marked amounts 
was not found in the urine of any of the men; in 9 per cent of the 
men traces of creatin were found. 

Palmer’s observation on the effect of the administration of iodin 
in reducing the amount of creatin excreted by patients with exoph- 
thalmic goiter was confirmed. However, the assumption that the 
reduction of creatinuria is a specific effect of iodin is not justified, 
as it is equally as logical to assume that the diminished excretion 
of creatin occurs as a result of the improvement in the general 
health of patients with exophthalmic goiter which follows the 
administration of iodin. 

For a few days immediately after thyroidectomy the excretion 
of creatin in exophthalmic goiter may increase in amount or occur 
when it has been preAuously absent, even though the administration 
of iodin is continued. 
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HEREDITARY AND FA3VIILIAL DIABETES MELUTUS. 

By Ikying Shekwood Wright, A.B., 

INSTRUCTOR IN THE DEPARTMENT OF MEDICINE, NEW YORK. 


(From the Department of Medicine, New York Post-Graduate Medical School o 

Columbia University.) 

Heredity has been recognized as an etiologic factor in the 
causation of diabetes inellitus since the time of Rondelet, of Mont- 
pellier, in the early sixteenth century. 


Chart I. — 

Familiar and Hereditary 

Occurrence in 

Diabetes. 



Cases 

Per cent 


Year. 

studied. 

occurrence. 

Schmitz’ 

1874 


21.1 

Frerichs’ 

1884 

400 

9.75 

Flint’ . . 

1886 


27.7 

Zimmer* . 

1889 


10.6 

Seegen® . 

1893 


14.0 

Grube* . 

1895 


7.9 

■iVegeli’ . 

1895 


29.0* 

Fitz, Joslin® 

1898 


23.8 

Bouchard® . 

1899 


25.0 

Kulz” 


692 

21.6 

Williamson" 



500 

22.0 

Pleasants” . 

1900 


5.3 

Naunjm” 

190C 

398 

17.0 

Yon Noorden" 

1917 


25.4 

Hoogslag" . 

1922 


43.0 

Montoro” . 

1924 

400 

18.0 

Scckcl” . 

1925 

391 

26.4 

John*® 

1927 

1000 

9.7 

Joslin’® . 

1923 

2800 

21.0 

Joslin’® . 

1927 

2646 

25.5 

Cammidge’® 

1928 

800 

28.0 


* Children. 


Of 21 of the more important statistical reports dealing with this 
subject 13 give percentages of occurrence of familial and hereditary 
diabetes as over 21 per cent. John’s figures of 9.7 per cent are the 
lowest we have noted for 30 years. 

That the factor of heredity plays an important part as an etiologic 
consideration in tlie causation of diabetes in children, is well demon- 
strated by the experience of Joslin and Marble.-^ In the series of 
12 diabetic children who had lived for 10 years or more there was 
an actual hereditary or familial historj’" in S4.9 per cent. In their 
200 living cases the incidence was 31.5 per cent, whereas in their 
195 fatal cases the incidence was 21 per cent, essentially the same 
figure as found by .3o.slin in his entire series. Joslin recently 
observed, on the basis of these and other figures, that the longer 
diabetic children lived the more common hereditary factors became, 
merely because more time was allowed for others in the family to 
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develop the disease. Brief mention of some of the instances of 
familial or hereditary diabetes which have been reported since the 
time of Bondelet should be made. I have included only families 
in which 4 or more cases developed. Morton^^ reported 4 diabetic 
children in a family of 7 in 1696, Isenflamm^® reported 7 cases in 
one family in 1784, Storer^^ (1798) reported 4 cases in one family, 
FardeP^ 6 cases, Hosier^® 6 eases, Roberts^^ 8 cases, PaA^^® 6 cases, 
Flint^® 6 cases, FreAv®® 4 cases, Fitz®i 3^3 cases (patient had 2 diabetic 
wiA’^es), Neumann®- 6 cases, Pribram®® 5 cases and 1 doubtful case, 
Heiberg®^ 6 cases, Allen and Mitchell®® 8 cases, Foster®® 4 cases in 
one family, 4 cases in another family, Langaker®^ 5 cases, Joslin®® 
14 cases in one family, 8 cases in another family and Kennedy®® 
10 cases. In 1859 Griessinger’® could only find 3 instances in the 
literature of familial diabetes.®®*®®'*^ 


UxM 



M M M fril n n X N 



Blood n- rio'rm&l Blood 

[ril-Metcvoz>^ou^ riorT77&.l Oiytorid c^vriers) 

CuAKT II. — E.xpcrimental breeding of mice (Cammidge). 

Since many cases of diabetes have, no doubt, escaped diagnosis 
throughout the life span of the patient, and since it is really unusual 
in the United States for a patient to know any details concerning 
his ancestors of several generations, or even his .slightly distant 
relatives, conpilete hereditary cliarts are difficult to obtain. Physi- 
cal characteristics haA’c often been shovm to follow, in general, the 
j\Icndclian law of heredity, but it remained for Howard and Cam- 
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midge, ^ in England, to demonstrate for the first time experimentally 
the transmission of a chemical characteristic according to the 
Mendelian law. 

These workers found that if certain mice having a high fasting 
blood sugar (116 to 120 mg. per cent) were mated they produced 
offspring having the same high blood sugar, but if mice having these 
high blood sugars Avere crossed with mice having normal blood 
sugars (about 85 mg. per cent) all of the progeny possessed normal 
blood sugars. One could conclude that in these experiments the 
high blood sugar played the part of the recessive characteristic. 
When these seemingh’- normal offspring were crossed with high 
blood sugar mice the results followed the Mendelian law, namely, 
there were equal numbers of high blood sugar mice and seemingly 
normal mice or hybrid carriers. If the seemingly normal mice 
(hybrid carriers) were mated with each other the progeny had high 
and normal blood sugars in the proportion of 1 to 3 . This demon- 
strated that the heterozygous normal or hjdrrid carriers, although 
apparently normal Avere capable of transmitting the characteristic 
to their offspring Avith results folloAving the Mendelian Ibaa'. 

Cammidge and HoAvard further found that if tliey mated their 
hybrid carriers with true normals from another stock all of the 
offspring had normal blood sugars. If these Avere again mated Avith 
true normals the progenj’' Avere apparently normals. This could 
be repeated through many generations Avith identical results, but 
if 2 related offspring from such crossings Avere mated, or if 1 of 
these mice Avas mated Avith another mouse Avith similai’ ancestry, 
some of the progeny would shoAV a high blood sugar in the propor- 
tion of 1 to .3. It could then be demonstrated that 2 of the remain- 
ing 3 mice Avere hybrid carriers, and that only 1 Avas normal and 
incapable of transmitting tlie chemical characteristic. This proved 
hoAV easily a characteristic might be recessiAm and remain liidden 
for many generations only to shoAV Avhen the proper mating quali- 
fications Avere met. If further AAwkers siihstantiate this AA-ork it 
appears of great significance, since it not only clearlj" demonstrates 
the transmission of a certain tendency to a specific blood sugar 
level, but also suggests that future experiments may determine 
that other chemical constituents of the blood may folloAv the laAV 
of Mendel. 

Cammidge'® later found similar results Avhile using other animals 
and also reported a series of cases of diabetes mellitus in English 
families Avherein the same laAvs Avere foiloAved. In this latter study 
lie Avas aspecially fortunately situated, since avc in America find it 
much more difficult to find families aa'Iio have adequate knoAvlcdge 
of their ance.stry. He found that in the cases where the disease 
Avas transmitted as a dominant characteristic the course of the dis- 
ease Avas found to be mild, Avhercas in the case.s Avhere the charac- 
teristic Avas recessive the course Avas usually grave from the onset. 
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It is my object to present below a series of cases of interest from 
the viewpoint of liereditary and familial diabetes mellitus. j\Iost 
of these patients were seen in the Metabolic Clinic of the New York 
Post-Graduate Hospital. Several were seen in private practice. 





TPeKbierpC i Affected LlT?6ffected Modes c5 

dT?a.ffcctGd Fewoles 9 Livir?Q--L Deb^d- D 
DiedDetic Wistovy ^>i><'nowT7-^Her77opV7ilicvc - E) 

Chart III. — Hereditary and familial chart of patient J. F. 


Note. — Dominance of diabetes mellitus. Dominance of male off spring. Although 
patient’s offspring have thus far failed to develop diabetes, they have all been bleeders, 
2 ha^'ing died from hemorrhage after tonsillectomy. 

Case Reports. Case 1. — J. F. The accompanjdng hereditary chart 
shows an unusual dominance of the disease, but the results are what one 
should anticipate following the mating of Wo diabetics, especially if the 
disease was a dominant characteristic in them. The patient, aged 59 years, 
was a Hebrew. His occupation was that of a candj" machine salesman. He 
used alcohol to excess. There was no serologic evidence of sjiihilis. At 
the time he was first seen in the Metabolic Clinic of the Post-Graduate 
Hospital, October 24, 1929, he had diabetes mellitus of IS 3 ’ears’ duration. 
He was also suffering from an atrophic polyartludtis of 3 j'ears’ duration 
andyarlj' cardiac failure of 6 months’ duration. During the first 16 j'ears 
of his illness he had taken large doses of alkalis (50 to 100 gm. of various 
kinds a daj'). During the past 2 j'cars he had tried insulin twice but had 
frequentlj' hjqjoglycemic reactions, so discontinued its use. Two months 
preceding admission he fell from a wagon, lacerating liis scalp. Tins 
wound became infected, wliich brought him to the hospital. Three 3 'ears 
before admission he weighed 195 pounds, although he was onh' 5 feet 5 inches 
tall (marked obesity). Six months before admission he weighed 165 pounds 
and at the time of admission 120 pounds. 
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Physical Examination. Positive findings on admission: 

Head — infection infiltrating soft tissues over most of frontal region. 
Pupils— vea-ct sluggishly to light; left pupil larger than right. Tonsils— 
large and obviously infected. Gmns— edentulous except for a few old 
roots; marked pyorrhea. iVecfc— small, shotty cervical lymph nodes, also 
felt in left inguinal and right epitrochlear regions. C^esi— emphysematous 
in type with usual accompanjnng signs. Heart— sounds of poor quality; 
rhythm irregular with frequent premature beats; rate average, 85; moderate 
enlargement to the left in the third, fourth and fifth interspaces, A2 greater 
than P2; no murmurs heard. Abdomen— normal; liver at costal margin. 
Reflexes — all deep reflexes markedly diminished; knee jerks and Achilles 
reflexes could not be elicited. No pathologic reflexes were noted. Fundi— 
high hj^eropia; both eyes showed soft exudates at the macula. 

Course in Hospital. On admission a casual specimen of urine showed 
9.5 per cent sugar. He was placed on a diet containing carbohydrate, 
60 gm., protein, 45 gm., fat, 105 gm. (total calories, 1407) (Mosenthal 
Diabetic Diet No. 3), and was given insulin, 40 units, daily, in divided 
doses. He became sugar-free quickly and the insulin was reduced to 
20 units in five days and discontinued in 15 days, because the patient was 
then having frequent hypoglycemic reactions. The infection had mean- 
while cleared up. Five da}'s after admission his heart suddenly gave 
evidence of failure, the liver border showing 3 fingerbreadths below the 
costal margin. Digitalization by moderate dosage was begun. Three 
days later Cheyne-Stokes breathing was noted while the patient was asleep, 
winch ceased when he was awakened. After a thorough neurologic exam- 
ination Dr. Sherwood concluded that there was no evidence of intracranial 
pathology; that the reflex changes were due to a diabetic polyneuritis. 
The following day the heart became regular and the patient was discharged 
in 3 weeks, November 25, 1929, on a dosage of tincture of digitalis, 20 
minims t.i.d,, and a diet of carbohydrate, 80 gm., protein, 60 gin., fat, 
140 gm. (total calories, 1876) (Mosenthal Diabetic Diet No. 4). No insulin 
was then required. A summary of his laboratory findings accompanies. 


Laboratory Findings, Blood Chemistry. 


Date. 

Sugar, 

mg. 

per cent. 

Cholca- 

tcroK 

Uric acid. 

Urea. 

Creatinin. 

COi 

combining 

power. 

Oct. 14, 1920 . . 

0.256 

0.109 


31.2 


43. S 

Oct. 25,1929 . . 

0.0S9 

O.ISS 

4.6 

25.0 

2.3 

47.5 

Nov. 1,1929 . . 

0.163 

0.200 


22.0 



Nov. 4, 1929 . . 

0.150 

. . 

... 

. . k 


42.8 

Nov. 11, 1929 . . 

0.090 






Nov. 22, 1929 . . 

0.275 

... 

... 

. . . 


02.6 

Dec. 20. 1929 . . 

0.120 

0.204 

... 

. • . 


53.2 

Mar. 12, 1930 . . 

0.138 

0.152 

• • • 

18.3 


40.6 

Mar. 21, 1930 . . 

0.2S0 

... 

4.4 

18.3 


45.0 

Mar. 25, 1930 . . 

0.109 ; 


. . . 

23.2 


47.5 


Note. — T licrc seems to Ijc no relationship between the blood sugar and cholesterol 
levels. 


December 5, 1929. The patient suddenly developed a complete riglit 
homonjTnous hemianopsia. Tins cleared up gradually and completely by 
December 19, 1929. At the latter date the patient was readmitted, having 
cained from isS to 162 pounds in 14 days with the development of marked 
edema and ascites. On December 5, 1929, he was on the above-mentioned 
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diabetic No. 4 diet, and showed 4.2 per cent sugar in a_24-hour specimen 
of urine. A curious phenomenon then took place.' As his edema increased 
he violated liis diet, eating all kinds of carbohydrate^ foods and even taking 
sugar on his food and in his coffee. In spite of that intake of carbohydrate 
mth the increase in edema the urinary sugar dropped to negative as meas- 
ured by the Benedict qualitative test, the fasting blood sugar being as low 
as ,0.12 per cent. This took place without the use of insulin. He was 
discharged in good condition in 1 week and returned, March 12, 1930, 
again decompensated. Once more he was discharged in good condition 
and has not returned for further treatment. 

Spinal Fluid. Wassermann, 0. Colloidal-gold curve, 11232100000. 
Cell count, 1 lymphocyte. Butyric acid test, l-b. 

Blood Wassermann Test. Negative. 

Blood Count. Slight secondary anemia otherwise normal throughout. 

Urine. Specific gravity varied from 1.029 to 1.011. Reaction, acid 
throughout. Sugar, 9.4 to 0 per cent. Diacetic acid and acetone were 
absent throughout. Albumin absent during the first admission; l-f during 
all later admissions. 

The blood pressure varied from 122 systolic and 70 diastolic to 92 systolic 
and 60 diastolic. 

Discussion. Certain points are of great interest and importance 
in the above history. The outstanding feature is the unquestionable 
transmission of the tendency toward the development of diabetes 
as a dominant characteristic. The history was attested by both 
the patient and his wife. The 4 brothers who died of a questionable 
condition died in Russia during the World War. We can conclude 
that the patient’s diabetes was mild in character for 18 years and 
he stated that his relatives all had the disease for many years before 
dying. This is in accordance with Cammidge’s statements in 
reference to instances where the disease is transmitted as the domi- 
nant characteristic. Another curious fact is that, although the 
patient’s children have not as yet developed diabetes, they have 
been, without exception, bleeders (hemophiliacs), as diagnosed by 
physicians, and that 2 of them have died as a direct result of hemor- 
rhage following tonsillectomy. 

The neurologic findings have also been of interest. The finding 
of pseudotabes of diabetes, as determined by the absent or reduced 
knee jerks and Achilles tendon reflexes, was recognized simulta- 
neously by Borchardt^- and Althaus^^ in 1884. Since that time 
many studies have been made to determine the location of the lesion 
and the mechanism which produces it. Sandmeyer,^ Naunyn^“ and 
Leyden and Goldscheider^® believed that the process represented 
the combined sclerosis of pernicious anemia first described by 
Lichtheim.^' Williamson, in a series of studies,''® and Schweiger"’ 
concluded tliat the changes in the posterior column were secondary' 
to degeneration in the intramedullary portion of the posterior roots; 
in other words, essentially, the same as in 'tabes dorsalis. Ivraus®® 
concluded that clinical evidence was in favor of a lesion proximal 
to the juncture of the roots. Charcot®' felt tliat most diabetic 
disorders of this tjqje must be due to peripheral neuritis. Woltman 
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and Wilder,®" in a recent careful study of changes in the spinal 
cord and peripheral nei'ves of diabetics, found the spinal cord 
changes to be relath'ely unimportant as compared to the changes in 
the peripheral nerves. The location of the significant nervous 
lesions in these cases probably varies in different cases and hence no 
universal agreement can be reached. 

The mechanism causing these changes is likewise undetermined. 
Grube®® claimed to have observed marked neuritis after subcu- 
taneous or intravenous injection of dextrose into rabbits but his 
work has not been confirmed. Auche®^ applied sugar locally and 
by injection to the sciatic nerves of guinea pigs and concluded that 
sugar was not the cause of degeneration. Eiclihorst®® kept the 
nerves of man and frog in solutions of dextrose, acetone and oxy- 
butyric acid for several days with no effect. 

The possibility of infection, so common in diabetics, as the 
etiologic factor was suggested by Patrick.®® In the 10 cases reported 
by Woltman and Wilder®^ in which neuritic changes were marked 
the acetone and sugar were under careful control. It seems logical 
in agreement with these authors to feel that if sugar or acetone 
bodies were responsible for such changes they would be found more 
frequently in young, severe diabetics rather than in clironic mild 
cases. They are actually much more common in the latter group. 

The sudden occurrence of the right homonymous hemianopsia 
with its subsequent rather rapid clearing up would incline us to 
think of this happening as a cerebral accident; either a minute 
hemorrhage or, more likely, a temporary anemia due to an arteriolar 
spasm— the area affected was probably in the left cortical visual 
area or the left visual tract central to the chiasm. 

The third very interesting feature was tlie sudden increased 
tolerance for sugar with the onset of edema as noted above. That 
it was not due to a retention in the blood was shown by the low 
blood-sugar reading. At least three possibilities present themselves 
by way of explanation: (a) This patient had a past history of 
periods of seeming improvement. He then suffered from hypo- 
glycemic reactions if he was taking insulin, although the dosage 
and diet might be unchanged. A similar phenomenon may have 
occurred coincidental with the onset of edema, (b) The carbo- 
hydrate tolerance may suddenly have been increased due to some 
other factor, (c) There may have been a retention of sugar in the 
tissues with the fluid. This is unlikely. 

C-a.se 2.— E. P. The chart accompanying this history again presents 
the results of the mating of 2 known diabetics. Four of the 5 offspring 
have developed the disease and the fifth is still alive and may develop it. 

The patient was a Jewess, aged 54 years. The past historj'. aside fmm 
diabetes and the usual diseases of childhood, was essentially negatwe. 
The blood Wassennann was negative. The disease had been discovered 
10 years previously, when folloiving a period of marked polydipsia the urine 
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was found to contain sugar. At that time the patient was obese, weighing 
198 pounds. On examination she weighed 161 pounds. She had always 
been of a verj’’ nervous temperament. Her chief symptoms were: Weak- 
ness, 2 weeks’ duration; pol 5 'nria, usually about 31- quarts in 24 hours, 
10 years’ duration; polydipsia, more than 2 quarts a day; nocturia, once a 
night; polyphagia, moderate; furunculosis, subsiding on upper lip (on vulvre 
6 years previously). 

The positive findings on physical examination were as follows; Unusual 
number of pigmented moles scattered over body; eyes, sclerse cloud}’’; fundi 
show marked tortuosity and sclerosis of arteries. Peripheral arteries, 
sclerotic. Blood pressure was 172 systolic and 90 diastolic to 160 systolic 
and 90 diastolic. Heart sounds of poor quality; area of precordial dullness 
enlarged. Apex, 12.5 cm. to the left of the midsternal line in the sixth 
interspace. The right border was 2 cm. to the right of the midsternal line. 
Lungs and abdomen negative. The knee jerks were absent. 
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Chart TV. — Hereditary and familial chart of patient E. P. (Case 2.) 


Laboratory Findings: 


Blood cliemistry. I'pbnmry 2-!. 1030 May 19, 1030. 

Urea nitrogen 31.2 15.1 

Creatinin 1.4 

Sugar 0.3.34 0.309 

Cholesterol 0 . 254 


The urine was examined every 2 weeks for many months. The average 
findings lyere as follows: Specific gravity, 1.015 to 1.025; reaction, acid; 
sugar, faint trace to' 1.43 per cent; albumin, 1-1-; acetone and diacctic 
acid, rarely l-f. The diabetes could be controlled by means of a qualita- 
tive diabetic diet, but the patient would not cooperate even to the extent 
of observing such a simple diet. 

Discussion. As will be noted from the chart, diabetes mellitiis 
was present in the families of both of the jiatient’s jiarents’ familie.s 
in addition to being present in themselves. It woiihl, therefore, be 
anticipated that a large ])roportion of the children would be likely 
to develop the disease if they lived long enough. As in tlie fir.st 
ease, the diabetes was mild in degree, having been ])rescnt for 10 
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years with practically do treatment and no complications. Tiie 
deep reflexes showed beginning changes as evidenced by the absence 
of knee jerks. The only child of the patient is only 24 years of age, 
and since the patient married an apparent normal it is impossible 
to predict whether that child will develop the disease or not. 
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Chart V. — Hereditary and familial chart of patient H. B. (Case 3.) 


Case 3. — H. B. First seen, January 15, 1930. The accompan}ing chart 
illustrates an instance in winch the disease was transmitted through 
the female members of the family and in which it skipped a generation to 
reappear in 4 members of the next generation. If we accept the law of 
Mendel in this family tree figure A and F must have been a hybrid, capable 
of transmitting the disease, even though not afflicted nith it. Even then 
the number of diabetic offspring is unusual. 

The patient was of English descent, aged 39 j'ears. She was married 
and had 1 child, 4 years of age. The past historj' was negative except for 
frequent attacks of tonsillitis, “scarlatina” in childhood and influenza in 
1918. She had always been fond of sweets. 

Her complaints were: Painful areas throughout the body and nen'ous- 
ness. She had lost 6 pounds in the past few months. Her appetite was 
very good and bowels were regular. The physical examination revealed 
notliing abnormal except a slight lateral scoliosis. The blood pressure was 
130 systolic and 170 diastolic. 

Lahomtory Findings. Blood Chemistry. Sugar, 0.375 mg. per cent. 
Uric acid, 4. Urea nitrogen, 10. Creatinin, 1. 

Urine. Specific gni\'ity, l.OIG to 1.035. Sugar, G.GG per cent to 0; 
negative throughout for acetone and diaectic acid tests. 

Wnsscrniann Test. Negative. 

Blood Count. Red blood cell, 5,312,000; rvlutc blood cell, G500; hemo- 
globin, 80 per cent; polymorphonuclcars, 71 per cent; small lymphocytes, 
25 per cent; large mononuclear cells, 4 per cent. 
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This patient improved quickly on a qualitative diabetic diet. 

The remaining charts illustrate a number of instances in -which there 
have been 3 or more cases of diabetes mellitus in an immediate family, except 
Chart VI, in -which family obesity was very common. 



Code ir? Chayt-in: Obesi^-0 Heart disc&se- M 
Mot/C prevzvlGr?ce of Obesi^ in -Chi'S fa.i7?i^ 

Chart VI. — Hereditary and familial chart of patient B. LaG. 
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Chart VII. — Hereditary and familial chart of patient M. C. 
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Chart VIII. — Hereditary and familial chart of patient A. B. 
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Chaht IX. — Hereditary and familiai nbart of patient C. S. 
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Chaht X. — Hereditary and familial chart of patient S. S. 
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CiiATiT XI. Hereditary and familial diabetes mellitus, patient K. 
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Discussion. It has not been my purpose to prove that all cases 
of diabetes mellitus are inherited or familial. It is, however, 
increasingly evident that these factors play a more important 
etiologic part than has hitherto been generally recognized. It is 
also possible that identical living conditions and dietary habits 
such as those resulting in obesity may be causative factors in 
producing more than 1 case of diabetes in a family. There are also 
many mild diabetics who are, no doubt, missed and hence omitted 
from the family trees as such. 

There appear to be, then, two groups of factors which tend to 
produce diabetes mellitus in an individual. Hereditar}'’ tendency, 
H or h, and acquired factors, AF or af (infections, obesity, etc.). 
Diabetes mellitus is in many cases the product of the two factors. 
The same result is obtained whether the hereditary factor is large 
and the acquired factor is small or vice versa, hence: 

H X af = D 
or 

h X AF = D 

Needless to say, if the two groups of factors are both large the 
disease would theoretically be inevitable, while if they are both 
present but small, or if one is absent, the patient may never manifest 
evidence of the disease during life. Individuals in the last group 
are often discovered when blood-sugar determinations are made in 
the healthy members of a diabetic patient’s family. Such a formula 
in its present form must not be used as an index of severity of the 
disease, but only as an index as to tendency to develop diabetes, 
i. c., 

H X AF = D 

might not develop into a severe case as other factors which we 
cannot evaluate at present must be introduced. A similar sugges- 
tion was made by Loeb'^^ some years ago in reference to the etiology 
of cancer. Our cases have been in agreement with Cammidge’s 
contention that when the chai-acteristic was dominant the disease 
tended to be mild. 

Summary. A tendency to high blood sugar can be transmitted 
according to the law of Mendel in mice and other animals. It is 
suggested that the disease diabetes mellitus can be transmitted 
according to the. same laws in human beings. All cases of diabetes 
are probably not hereditary, but careful questioning will increase 
the incidence of this occurrence in the records of a series of cases. 
C ertain cases are presented to illustrate and em]>hasizc the heredi- 
tary and familial factor of diabetes in the human race. 
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The physiology of flarimcter tests of circulatory fitness has been 
presented briefly liy the authors in previous papers,^ but many of 
those interested have not found it easy to apply these principles 
to the test in detail. The instrument that we have called the 
flarimcter has a large orifice for measuring vital capacity, and a 
small one for determining the degree, if any, of shortness of breath. 
The blows through each are made at a constant pressure of 20 mm. 
of mercury, by means of a sensitive water manometer. The ability 
of the heart and its coordinating mechanisms to adjust themselves 
to the strain imposed by the increased intrathoraeic pressure and 
changes in the blood is estimated both by the length of blow through 
the small orifice and by the degree and rate of rise of blood pressure 
during the blow. We are studying these relationships in an effort 
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to add to or clarify, if possible, our knowledge of the causes of 
and variations in them (length of blow and blood pressui-e) and 
their significance. While wishing to avoid announcing premature 
opinions, the following general considerations must be thoroughly 
understood before attempting to interpret any flarimeter tests. Our 
own clinical experience to date is about 100 cases, while from selected 
field examiners we have received reports on 1044 adult males and 132 
, females, so that with those by unselected examiners, and those made 
at the Home Office, our experience covers well over 1500 cases. 
A brief analysis of this experience is presented. 

Empirical Normal Bofderlines. The nearest we can get to a tj^^ical 
test on a healthy adult male is to take the median* value for each 
response. Only ‘ffirst-class” risks, those without present or previous 
record of impairment were chosen, about 70 per cent of those given 
insurance at standard rates. Moreover, the only cases used ivere 
those from a small group of specially selected examiners, to exclude 
(as far as possible) errors of observation and technique. Home 
Office tests were also excluded to keep the series homogeneous. 
The results are shown in Fig. 1. Unfortunately, circumstances 
prevented using the standard exercise in many cases, in others the 
standard steps were used but not the standard number of ascents 
. by age and weiglit, so that only 174 were given truly standard exer- 
cise. The final blow, 2 minutes after exercise, was so recently 
introduced that Tr refers to only 131 cases. 

Under “Remarks” in Fig. 1 are shown the \'alues tentatively 
adopted as “Normal,” and the borderlines between “Normal” and 
“Abnormal.” These do not refer to a particular blow but to the 
best of the three trials in each case. Thus, the median value of 
Tm is that of the longest blows in Test HI taken from each report, 
and so must be longer than the medians for each blow. The longest 
T 20 of the three is similarly taken, but the value of S+ is not neces- 
sarily the longest, as it must refer to the same blow as that from 
which Tm is taken. Round numbers are adopted as normal, and 
they are purposely made slightly severe because it is expected that 
performance will improve soraewliat in tlie future. 

The abnormal borderlines are so chosen that about 5 per cent of 
healthy adult males should fail to pass each border. I'liis condition 
is met in vital capacity and in (Tm-S+), one of the measures of 
irritability, but the borderlines for shortness of breath appear to be 
too severe. The factor of personal performance, however, must not 
be forgotten, particularly in Te and Tr, the lengths of the blows 
after exercise in Test which result from single trials only. The 
effect of these borderlines for Tm and (Tm-_S+), the bc.st measures 
at ])resent of shortness of breath and irritability, is conqiared witli 
those of the diastolic pressure (at rest) in Table 1 , on 500 cases in 


Onc-lialf the values are ou each side of the median, by definitmii. 
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the first three columns, and (in the last column) on those in the 
first 1000 cases from which all impaired cases were excluded except 
those having nothing abnormal but arterial tension. 


Table 1. — Relative Frequency of Abnormal Arterial Tension, Irritability 
AND Shortness of Breath — Adui/p Males. 


Number of cases 


First 500 cases not rated 
for occupation. 

Standard. Rated- Rejected. 


Without 

impairment 

except 

arterial 

tension. 


298 94 108 738 


Percentage of above numbers of cases vrith 
this impairment. 


Impairment. Per cent. 

Per cent. 

Per cent. 

Per cent. 


1 

15 

3 

20 

22 

38 

2 

12 

Hypotension (diastolic under 60) 

1 

2 

0 

3 

Irritability (Tm-S^ negative) 

6 

4 

18 

5 

Shortness of breath (Tm under 40) . 

9 

16 

30 

8 


Evidently shortness of breath as defined by failure to blow 40 sec- 
onds is more frequently encountered than cardiac irritability, as 
indicated by a rise in systolic pressure numerically greater than the 
length of the blow. Among insurable cases both irritability and 
shortness of breath are more frequent than abnormal diastolic 
pressure. Does this mean a poor choice of borderline, or is it of 
clinical significance? Not necessarily, because a short Tm by itself 
may not always indicate shortness of breath, for the three measures 
Tm, Te and Tr must check to be consistent. If they do not, the 
simplest explanation is poor performance in the short blows. Simi- 
larly, (Tm-S+) and T 20 should check. We must, therefore, class as 
consistently normal or abnormal only those cases in which the 
responses check, while reports with a single response abnormal must 
be considered as inconsistent. Such inconsistencies are inherent in 
all tests depending upon personal performance. To discount prop- 
erly the factors of performance and emotion is an essential prelim- 
inary to the interpretation of flarimeter reports. 

Analysis ol Responses. A further study of the tests on first-class 
risks is presented in Table 2. Two-thirds (65 per cent) of the reports 
are consistently normal, that is, all the responses are above the 
abnormal borderlines, while nearly one-third; (29 per cent) are 
inconsistent. Most of the inconsistencies are in the “nonstandard” 
tests, and when they are further analyzed it is seen that 13.8 per 
cent, or nearly half the inconsistencies are in Te. As most of the 
tests are “nonstandard” because tlie exercise given was thirty 
bending movements in 1 minute, evidently this produces more 
breathlessness than does the standard step exercise, although the 
return to normal is the same, for Tr fails in 1.7 per cent of each 
type of test. 
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Table 2. — Analysis of Responses in Flarimeter Tests. 

(By 70 selected examiners on 470 first-class male risks.) 

Non- 

Type of test. Standard. standard. 

Number of cases . . . ; 174 29C 


Total. 

470 


Per cent. Per cent. 

Percentage of above numbers of cases giidng; 


1. Normal tests 78 58 

2. Consistently abnormal tests .... .7 5 

3. Inconsistent tests, total 15 37 

(a) Single response abnormal ... 13 26 

(b) Evidently inconsistent 5 

(c) Perfunctory performance ... 2 G 


Per cent. 

65 

6 

29 

21 

3 

5 


Responses Inconsistent Inconsistent 


coneistently abnormal. 

single response Ab (3a). 

(3b). (3 g). 

Non- 

Non- 

Non- 


Typo of test. 

stand- 

stand- 


Stand- 

stand- 


stand- 


ard. 

ard. 

Total. 

ard. 

ard. 

Total. 

ard. 


Number of cases . 

174 

296 

470 

174 

296 

470 

296 


Per cent of cases with this response abnormal (in number of 

cases 

on line below). 

Number of cases 

12 

16 

28 

174 

296 

470 

16 

19 


Per 

Per 

Per 

Per 

Per 

Per 

Per 

Per 

Subnormal. 

cent. 

cent. 

cent. 

cent. 

cent. 

cent. cent. 

cent 

Rate (Test IV) 

25 

12 

18 

0 

0 

0 

6 

5 

Systolic (Test IV) 

0 

0 

0 

0 

0 

0 

6 

0 

Diastolic (Test IV) 

0 

0 

0 

0 

0 

0 

0 

0 

V 

17 

31 

25 

4.6 

1.4 

2.6 

12 

37 

Tso .... 

0 

88 

50 

0.6 

6.4 

4.3 

31 

5 

Tm-S+ . . . 

. 33 

62 

50 

1.7 

1.0 

1.3 

12 

11 

Tm 

. 33 

62 

50 

0 

1.0 

0.6 

31 

58 

Te 

. 58 

62 

61 

4.6 

13.8 

10.4 

69 

89 

Tr 

. 100 

50 

93 

1.7 

1.7 

1.7 

31 


There are too 

many 

failures (4. 

6 per cent) in 

Te, 

even amon| 


the standard tests, but nevertheless we do not feel that 15 seconds 
is too severe a borderline, because considerable improvement in 
performance is to be expected. Moreover, shortness of breath 
should first appear immediately after exercise (Te), later 2 minutes 
after (Tr) and finally, when well established, even before exercise 
(Tm). With the borderlines adopted the failures do increase in 
the expected order. Among the eight standard tests (4.6 per cent) 
showing nothing abnormal but vital capacity, 6 showed underweight; 
in fact, the average underweight was 4 pounds, the average vital 
capacity 16 per cent below normal. This means body-build, as 
will be e.xplained later. 

The group “consistently abnormal” includes all cases in which 
two or more responses failed to rise above the borderlines, but which 
were not evidentlj'’ inconsistent. The cases in this group were there- 
fore short of breath, showed irritability, or the two combined. 
Twenty-eight (6 per cent) of first-class risks fall in this group, so 
that tlie odds are about 15 to 1 that a healthy adult male will not 
give a consistently abnormal report. Of course, some of the “first- 
class” risks may not be really first-class (without present or previous 
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impairment), and a closer study might reveal an impairment which 
has been overlooked but is indicated by the flarimeter test. The 
fact that, on the average, three or four responses are abnormal in 
each case lends color to this suspicion. 

The large percentage (29) of inconsistent reports is to be expected. 
All the difficulties and possible failures of 70 beginners, most of 
whom never saw the technique demonstrated, are included. But 
errors of performance and technique are not the sole cause of 
inconsistent reports as undoubtedlj’' some seeming inconsistencies 
now are not yet understood. 

The values to be studied first in a flarimeter test are the pulse 
rates and blood pressures at rest (Tests I and IV). Table 1 suggests 
that there is no sj^stematic change in normal cases, but a more 
detailed study shows that the pulse pressure usually increases when 
the diastolic falls, and vice versa, and these usual coordinations 
indicate no great change in the work of the heart but merely passing 
emotion. The diastolic is higher in Test IV in about one-third of 
the tests, and in these the pulse pressure is usually lower. When 
the changes are small it seems reasonable to assume that this indi- 
cates a return to rest from a more active state in Test I, but an 
excessive rise in diastolic, combined with a distinct fall in pulse 
pressure, suggests vasoconstriction coming to the relief of a fatiguing 
heart muscle with possibly impaired intracranial circulation. The 
large and small orifice blows of Tests II and III, however, should 
not fatigue the heart, and recovery should be complete b.y Test IV. 
Our results show that the normal range of emotional variation (up or 
down) can be taken as about 20 mm. systolic, 10 mm. diastolic, and 
15 pulse beats per minute. These borderlines agree with the clinical 
experience of Stieglitz,- who suggests that emotional hypertension 
is iikel5’' to become permanent and lead to degenerative circulatory 
clianges. 

Now there are five values of the systolic at rest, including the 
baseline of Test III, and two of the diastolic. If all show hj'per- 
tension, we must assume its presence. The same system of checking 
is applied to all flarimeter responses. Satisfactory interpretation 
is dependent on a religious observance of the time scliedule. By 
comparing the responses in this way with a standard performance, 
eacli serves as a control on the others, and an estimate of circulatory 
fitness is obtained that must ultimately prove superior to present 
methods. 

An analysis of over 1000 reports on adult males is shown in 
Table 3. Flarimeter reports were disregarded in the Company’s 
action on the cases in this table. Cardiac impairments, blood 
pressure, urinary findings, toxic goiter and o^'erweig}^t were the 
only impairments included. First and second class under company 
action must not be confused witli first and second class under 
flarimeter report. Standard risks have been subdivided into two 
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classes, “first-class,” those without present or previous impairment, 
“second-class,” those with impairments too minor to rate. “Nor- 
mal ” reports are those in which every response is above its abnormal 
borderline; these are subdivided into two classes, “first-class,” those 
above the median in all responses, “second-class,” the remaining 
normals. 

Table 3.— Comparison of Flarimeter Reports with Company Action. 

(All adult male risks except those rated for occupation, by 70 selected examiners.) 

Type of flarimeter report. 

, , 

Consistently 




First-class. 

Second-class. 

abnormal. 

Inconsistent. 

Company action. 

Total 

cases. 

Cases. 

Per 

cent. 

Cases. 

Per 

cent. 

Cases. 

Per 

cent. 

Cases. 

Per 

cent. 

1. First-class 

490 

86 

18 

218 

44 

29 

6 

157 

32 

2. Second-class . 

207 

36 

17 

105 

51 

12 

6 

54 

26 

3. Rated 

179 

20 

11 

63 

35 

27 

15 

69 

39 

4. Rejected . 

16S 

6 

4 

43 

26 

72 

43 

47 

28 




— 

— 

— 

— 

— 

— 

— 

— 

Total . 

1044 

148 

14 

429 

41 

140 

13 

327 

31 


The statistics indicate clearly that a normal flarimeter report is 
characteristic of a standard risk, for the frequency of second-class 
risks is maximum (51 per cent) for second-class reports. Only 6 per 
cent of first-class risks give consistently abnormal reports, which 
checks Table 2. Among the rejected risks it will be noted that but 
4 per cent pass first-class tests, while 43 per cent give consistently 
abnormal reports. Thus, in spite of the large number of incon- 
sistent responses, which include beginners’ errors, perfunctory per- 
formance and types not yet numerous enough to classify, there can 
no longer be reasonable doubt that the flarimeter gives a real test 
of circulatory fitness. 

The data on females are too few to define normals, as 3 '^et, but 
the first 132 give frequencies quite like Table 3 when the borderlines 
and medians for each response are taken as 5 points below those 
for males. Children show still shorter blows and a marked emotional 
instability, in the few cases studied. 

Correlation of Responses. As reports began to accumulate in 
number, the empirical relations bet\veen the responses were recon- 
noitered by scatter diagrams. Over 40 of these were made on 
Home Office normals, first-class, standard, rated and rejected risks 
from the field, both male and female, for different pairs of responses. 
They showed positive correlation between V and Tm among the 
rated and rejected risks, and for all groups between Tm and T 20 , 
while a negative correlation was shown between T 20 and S^.. ' None 
of the groui)s showed any correlation between V and T^n, V and 
S+, or between Tm and S+, although a positive correlation would 
be expected in the latter case, and undoubtedly would be found in 
successive tests upon a single subject, because the longer one blows 
the higher tlic systolic rises, 
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This early experience witli the test indicated no correlation 
between vital capacity and length of small orifice blow among 
Home Office normals and standard risks, in agreement with Jackson 







ConnELATlON OF RESPONSES 

Charts 3, 4 and 5 show that T-o is more closely related to (Tm-S+) than to cither 
(Tm or S+). Chart 6 shows that (Tm-S+) is proportional to (20 Tm/S+) near the 
abnormal Ixjrdcrline. 

and Lees, but further data from selected examiners in the field gives 
a positive correlation of 49 per cent, as shown in Table 4 and 
Chart 2. This could reasonably be expected, but it may also indicate 
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that some doctors were more successful than others with both V 
and Tm. If such is the case the suggestion of a necessary physio- 
logical relation between V and Tm must be taken with reserve. 
The effect of exercise upon them is utterly different, for vital 
capacity is not reduced at all, while Te, the length of small orifice 
blow begun 10 seconds after exercise, is less than half Tm, the 
length before exercise, showing that it is much better than vital 
capacity as a measure of shortness of breath. 


TaBIvE 4. — COBBELATION COEFFICIENTS OF 

309 FinsT-CEASs 

Males. 


Correlation 

Preclietion 


lOOr 

(100 l-v/l-r=) 

Variables. 

per cent. 

per cent. 

Maximum length of blow; 

Before exercise (Tm, sec.) and 10 sec. after exercise 


(Te, see.) 

... 51 

14 

Vital capacity (per cent V) and Tm 

... 49 

13 

Tm and T 20 

. . . 42 

9 

V and Te 

. . . 32 

5 

T20 and (Tm-S.^), 453 cases .... 

. . . CO 

20 


The failure of S+ to correlate with Tm when T20 did, was puzzling 
at first, for both T20 and S+ were believed to be measures of the 
tolerance of the .circulation to increasing acidity. As the difference 
was thought to be that T20 was standardized while S+ was not, a 
rough correction for the length of blow was introduced by taking 
the difference (Tin-S+). This simple measure of irritability was 
found to be more closely related to T20 than was Tm, as a glance 
at Charts 4 and 5 will show. Now probability theory would suggest 
less correlation between T20 and (Tm-S+) than between T20 and 
Tm, because there is practically no correlation of T20 with S+, and 
combining these two quantities at random would be expected to 
vitiate the correlation. But Table 4 shows that by taking the 
function (Tm-S+) instead of S+, ive have increased the correlation 
from 42 to 60 per cent. This is almost as high as the correlation 
between height and weight, so that we are justified in regarding 
both T20 and (Tm-S+) as measures of irritability, and using one as 
a check on the other. 

To compare these two measures of irritability quantitati^•cly, 
they must be ex]ircsscd in the same units. This can be done by 
taking the differences (T20-2O) and (Tm-S+), but neither represents 
any geometric quantity on tlie systolic response curve. T20 is the 
slope in arbitrary units of the line from the origin to the point 
re])resenting a 20-imn. rise in systolic, so that the smaller T20 the 
more ra])i(l the sy.stolic rise to this ])oint. 4''hc ratio (20 Tm/Sa.) 
ex])resses in the .same units the ra])idity of the total .systolic rise 
during the blow, and should normally be less than If both are 
equal the origin and the points (T20, 20) and (Tm, vS.,.) are all three 
in line. 
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The ratio (20 Tm/S+) is too involved for ordinary use. The 
borderline is fortunatelj'' Tm = S+, and then the ratio reduces to 20. 
The borderline for T 20 however, is 25, which again expresses the 
fact that the systolic pressure rises more rapidly after T 20 has been 
reached. The scatter diagram (Chart 6) shows the relation of Tm-S+ 
to (20 Tm/S+), the circles representing first-class risks, the crosses 
clinical cases. The straight line (20 Tm/S+ = 20 -f- {Tm-S+)l2) 
shows that the approximation is good enough for practical purposes 
near the abnormal borderline, in other words, that the difference is 
in direct proportion to the ratio, so that in practice it is sufficient 
to glance at S+ and see how it compares with Tm. If numerically 
greater it indicates irritability, and to check, T 20 should be less 
than 25 seconds. 

The number of cases in Table 4 is such that the probable error 
is about 3 per cent. It must be remembered that the coefficient of 
correlation expresses the percentage of the variations in the two 
responses which can be considered related, but the percentage of 
the variations in one response which can be predicted from those 
in tlie other is much smaller, as shown in the last column of the 
table. The coefficient (r = 0.51) for example, proves that 51 per 
cent of the x^riations i n Tm are proportional to those in Te, but 
only the fraction (l-\/l-R-) or 14 per cent can be predicted. To 
be able to predict even 50 per cent, the correlation would have to 
be at least 87 per cent, because of the confusion introduced by the 
random components of the variation. Thus, if weight is 70 per cent 
correlated with height among normals, only 30 per cent of the 
variations in weight can be predicted from height. 


Table S. — CobbelatioK of Blood Pbessuiib Responses. 
(Adult males, unimpaired or abnormal in arterial tension only.) 


Variablcfi. 

No. 

caseg. 

Correlation, 

lOOr, 

Per cent. 

Prediction. 
100(1- Vl-r5) 
Per cent. 

Systolic (S) and: 

Diastolic (D), all values .... 

. 738 

69 

28 

Diastolic D SO and over .... 

. 335 

OS 

27 

Diastolic D under SO 

. -103 

40 

S 

Pulse pressure. (S-D) and: 

Diastolic (D), all values .... 

. 730 

-15 

1 

Diastolic D 80 and over .... 

. 332 

26 

3 

Dia.stolic D under 80 

. ‘ini 

-13 

1 

Irritability (Tm-S.) and: 

Diastolic (D). all values .... 

. 738 

- S 

0 

Diastolic D SO and over .... 

. 335 

-18 

o 

Diastolic D under SO 

. -103 

1 

0 

Pulse pressure (&-D), all values 

. 730 

-10 

0 

.81iortnc.=s of breath (Tra), all values . 

. 738 

58 

19 

Shortness of breath (D 90 and over) 

85 

47 

12 

Shortness- of breath (D 00 to .‘’0) . 

. 034 

50 

17 

Shortness of breath (D under CO) , 

19 

03 

22 


A more svstematic study of the correlation of blood pressure 
responses is presented in Table 5. The high correlation of systolic 
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and diastolic pressure is, of course, familiar, but the coefficient is 
not, and so is computed as a basis for comparison. Apparently, the 
pulse pressure tends to rise above normal in both hj^Dci*- and li^qDO- 
tension, although the correlations are small. Irritability tends to 
increase slightly, that is (Tm— S+) to decrease, when the diastolic 
departs from normal, and also when the pulse pressure increases, 
but irritability accompanies shortness of breath much more fre- 
quently. The steady increase in this correlation from 47 ± 6 per 
cent among the high diastolics, tlmough 56 ± 2 per cent for the 
normals, to 63 =*= 9 per cent among the low diastolics is suggestive, 
but the probable errors are too large to ascribe significance to this 
apparent trend. 

The Analysis of Overweight, The Medico-Actuarial Investigation^ 
showed a very wide spread among standard risks of the same sex, 
age and height, about the average weight for each class, which 
indicates that two individuals of the same sex, age and height may 
differ markedly in build and yet be normal. Therefore, the devia- 
tion from average weight may be partly due to a factor not neces- 
sarily related to impairment, and if this factor is properly corrected 
for, it is reasonable to expect a closer correlation with mortality 
than can be obtained from height and weight alone. 

Vital capacity appears to be the most praeticable anthropometric 
constant to use as a correction factor for body-build. It is more 
accurate than chest expansion or than the chest-waist difference. 
Moreover, in itself it is an important physiologie constant, for it 
indicates the alveolar surface available for oxygen exchange. Its 
reduetion, therefore, must be considered an impahment, although 
the safety factor is large, and moderate limitation in vital capacity 
does not in itself lead to shortness of breath. 

Now vital capacity is about as closely correlated with height as 
weight is, so it is reasonable to expect individuals with vital capa- 
cities above normal for a given height to be somewhat overweight 
because of build alone, and not because of excess fat. In other 
words, weight should normally increase with vital capacity at 
constant height, and such positive correlation would not indicate 
impairment. Overweight as an impairment should be negatively 
correlated with vital capacity. 

Mortality is found to increase also among underweights at the 
younger ages. Vital capacity should, therefore, be below normal 
among impaired underweights, that is, it should be positively corre- 
lated with weight. For example, in pulmonaiA’^ tuberculosis tlie 
weight and vital capacity go down together as the disease advances. 

The measure of shortness of breath (Tm), however, would not 
be expected to vary in the same way as a function of weight, for 
it is ]U'actically independent of height. A combination of overweight 
with reduced Tm and V, therefore, is cumulative evidence of impair- 
ment on three counts at once, while moderate overweight witli 
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normal Tm and large V indicates merely an individual of large build. 
Hence, such a class of overweights may be regarded as less impaired 
than others with the same excess weight. 

Our data are as yet to meager to test these ideas with any con- 
clusiveness, but a preliminaiy study of 700 cases already shows 
that the general direction of the results is just as expected except 
for standard underweights. Only 14 cases were rated for over- 
weight alone; 3 of these showed both irritability and shortness of 
breath, 1 shortness of breath, 2 borderline shortness of breath, and 
8 gave normal flarimeter reports. All showed vital capacity normal 
or above. The percentage of abnormal reports is nearly twice, 
and that of inconsistent about one-third the average percentage for 
all rated cases. Thus, the test may prove quite useful in estimating 
the burden of overweight. 

The only correction that has been made in vital capacity is to 
add 1 per cent per year over age 40 to the percentage of normal 
from Myers’ tables by sex and height, “but this correction is evi- 
dently too much. One-half per cent per year over 40 would prob- 
ably be nearer the average decrease with age.’’^ 

Progressive Stages of Impairment. It is already fairly evident 
that most of the responses in flarimeter tests increase with increase 
in function, and that reduction spells impairment. No one can 
believe that additional lung capacity (V) is any handicap, and the 
lengths of blow (Tm, Te, and Tr) before and after exercise cannot 
decrease very mucli before one is conscious of shortness of breath. 
The irritability indexes (Too and Tm— S+), also show no tendency 
to increase, but always to decrease as impairment proceeds, at least 
in tjqjical heart cases, until the disease is advanced. The older 
measures, pulse rate and blood pressure, on the other hand, present 
optimum values above and below which the interpretation is less 
favorable. 

The borderlines between normal and abnormal, too, are approx- 
imately established. It will take a long time, however, for the 
precise meaning of the flarimeter report to be known, for the possible 
varieties are innumerable. Suppose each response were limited to 
two values, “good” or “bad.” Even then there would be over 
33 million different reports possible, by permuting the 25 different 
responses on each report. Eleven of these, however, may be regarded 
as checks, leaving 14 which are significantly different. These 14 
would still furnish over 16,000 varieties of reports. But each response 
can have many more than two values, indeed, it is only a point on 
a continuous quantitative scale. Failure to appreciate these com- 
]jlexities is perhaps responsil>le for the shallow enthusiasm and 
impatient skepticism sometimes accorded such tests. 

The most casual inspection of flarimeter reports, however, is 
sufficient to show that the responses are not random. They possess 
a close relationship which reduces enormously the varieties encoun- 
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tered. Apparently the first sign of circulatory trouble is the irri- 
tability shown by a shortened T 20 and an exaggerated systolic rise 
(S+ larger than Tm). It is not certain Avhich of these signs is the 
more sensitive, probably they represent much the same thing. 
Sometimes this is preceded or accompanied by emotional liAqier- 
tension. 

The next stage is shortness of breath, which should appear first 
as a reduction in Te, then in Tr, and finally in Tm, although differ- 
ences in performance may easily confuse the issue. Irritability 
should be more marked at this stage, but the vital capacity should 
be normal. 

As the cardiac impairment advances, even the vital capacity 
begins to be reduced, and finally the heart muscle fails to produce 
suflicient systolic response. Advanced cases, however, perform so 
poorly that one never feels sure that a short blow with insufficient 
systolic response represents any approach to an individual’s possible 
limit. 

Most of the heart cases fall into place in this scheme which 
appears rational on physiologic grounds. There are not enough 
cases yet, however, to justify systematic presentation. The most 
consistently abnormal tests were met in hjqiertension (57 per cent 
of 37 rejected cases), particularly when complicating a heart murmur 
(63 per cent of 16 cases). On the other hand, only 5 per cent of 19 
cases called “functional murmur” by the examiner, but nevertheless 
rated, gave consistently abnormal flarimeter reports, while normal 
reports were obtained in 48 per cent of 21 cases rejected with heart 
murmurs as against 12 per cent of 16 cases with both murmurs and 
hy]iertension. 

Apparently, murmurs, hypertrophy, abnormal pulse or blood 
pressure, toxic goiter, tuberculosis and overweight are the impair- 
ments Avith which the typical picture we have outlined is most 
consistent. Cases with glycosuria or albuminuria, however, seem 
to present quite a different tyjie of flarimeter test. Thus, in 43 cases 
rated or rejected for sugar or albumin in the urine, only 21 per 
cent of 14 glycosurias shoAved irritability and only 3 ])er cent of 
29 albuminurias; 21 per cent of the former shoAA^ed consistent 
shortness of breath, 14 per cent of the latter. Only one each shoAved 
both irritability and shortness of breath, 3 and 7 per cent, respec- 
tively. The outstanding characteristic seemed to be a A-ery maiked 
reduction in Tr relative to Tm. We suspect that such cases may 
often shoAA' responses different from the cardiac Wpe, perhaps due 
to clianges in the acid-base balance of the blood and tissues. 

AYe do not yet begin to knoAv the functional jiathology of the 
respiratory center, the tolerance of AA-hich to acidity largely deter- 
mines the length of bloAv. In some conditions, such as uncompli- 
cated chronic pulmonarA' emphA'sema, an exaggerated tolerance to 
CO2 is developed,^ but in uncomplicated cardiac impairments, a])par- 
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ently, tlie burden is borne by the myocardium, and a tolerance to 
acidity does not develop or may even be reduced. Thus, we cannot 
interpret fully, as yet, an insufficient systolic response with no short- 
ness of breath, which we have encountered a few times, apparently, 
in both normal and abnormal cases. 

Errors of Performance. If no steps are available the exercise is 
not standard, that is, the amount of work done is neither measurable 
nor under control. Nevertheless, we are not utterly helpless, for 
Te, the length of blow immediately after exercise can be used as a 
gauge of the oxygen debt incurred. If this is normal (about 20 
seconds), the exercise may be considered approximately standard, 
although it is evident that substandard exercise may produce the 
normal Te in a substandard case. Moreover, a subnormal Te may 
indicate merely that the bending movements were made with more 
than standard vigor. Such doubts do not occur with the standard 
step exercise, in which the rate and amount of work done are accur- 
ately controlled, so that for comparative purposes and doubtful 
eases the exercise test should always be standard. 

The examiner must not allow excessive overbreathing eitlier 
before or between small orifice blows, for this washes carbon dioxid 
out of the blood and enables the subject to blow longer. A certain 
amount of overbreathing, of course, is to be expected. It is the 
conscious effort to increase his score that must be guarded against, 
or taken into consideration in the interpretation. 

There is one other trick which may slip by unperceived, while 
the examiner is absorbed in following the systolic rise. This is 
“breath-snatching.” Whenever attempted, the water in the man- 
ometer falls abruptly, as indeed does the systolic pressure, so that 
it is immediately evident, and the test should be stopped and 
begun again. It is rarely attempted if the doctor stresses the 
necessity of holding the manometer level steady. 

The usual error of performance, however, is the failure of the 
individual to give a blow approaching his physiologic limit. In 
such cases the systolic pressure often fails to rise even 20 mm., 
and such tests are of little value. Without real cooperation no 
functional test requiring conscious effort can possibly succeed. 
Fortunately, most subjects enjoy the test and do their best. Others, 
who mean well but are unfamiliar witli the subjective sensations of 
air hunger, can be encouraged to put forth a real effort. Their 
second and third blows in Tests II and III are usually quite suc- 
cessful. 

When the doctor himself makes the test, the allowances to be 
made for errors of ])erformance are fairly obvious at the time of 
the test, and should be recorded immediately in the space for 
remarks, as a part of the original data. But suppose one attempts 
to interpret a test made by another, the values recorded are often 
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the only data available. To illustrate how we would handle Test III, 
the series of responses shown in Table G are interpreted as single 
blows, although in an aetual case all the evidence must be considered. 


Table G. — Interpretation of Test III. 



(1) 

(2) 

(3) 

(4) 

(5) 

(0) 








m 


Systolic .... 

120 

120 

120 

120 

120 

120 

120 

120 

120 

120 

120 

120 

120 

120 

120 

T20 (sec.) .... 

40 

35 

20 

20 

40 

30 

25 

30 

40 

20 

20 

20 

30 


15 

Muxinmni systolic 

150 

ICO 

ICO 

180 

180 

1.50 

ICO 

100 

ICO 

145 

ICO 

145 

140 

130 

100 

T20 (sec.) .... 

CO 

50 

50 

50 

50 

40 

40 

35 

35 

35 

30 

30 

30 

25 

25 

S.(. (mm.) .... 

30 

40 

40 

00 

CO 

30 

40 

40 

40 

25 

40 

25 

20 

10 

40 

Classification: 
















Tin 

N 

N 

N 

N 

N 

B 

B 

A 

A 

A 

A 

A 

A 

A 

A 

Tm-S+ .... 

N 

N 

N 

A 

A 

N 

B 

A 

A 

N 

A 

N 

N 

N 

A 

T2Q 

N 

N 

A 

A 

N 

N 

N 

N 

N 

A 

A 

A 

N 


A 


N = normal; B = borderline; A = abnormal. 


Inlerpr elation. 

(1) Exceptionally good (examiner may have missed maximum systolic). 

(2) Perfectly normal (probably correct). 

(3) Probably normal (T 20 may be an error). 

(4) Consistently irritable (probably correct) , 

(5) Blew his best, but sliglitly under par (T«o looks a bit too long). 

(6) Not his best, no abnormality shown. 

(7) Irritable and short of breath. 

(8) A suspicious test, repeat (may have missed Tso). 

(fl) Irritable and short of breatli (T 20 a mistake). 

(10) Irritable and short of breath perhaps (probably missed peak in systolic). 

(11) Consistently irritable and short of breath. 

(12) Probably irritable and short of breath (missed systolic peak or else Tio). 

(13) Consistent perfunctory performance (values check). 

(14) Either lazy or advanced case of myocardial degeneration. 

(15) Advanced irritability and shortness of breath (toxic goiter?). 


The data in Test V are compared in the same spirit, trying to 
visualize the performance at each step and giving the subject the 
benefit of the doubt wherever possible, for one good response is 
usually more significant than two bad ones. Indeed, if we assume 
correct observations, we must be liberal with the systolic responses, 
for emotional disturbance may easily cause momentary fluctuations 
which cannot be taken too seriously. When irritability appears in 
more than three out of the six systolic responses in Test III, how- 
ever, it cannot be considered lightly, especially if the Tm’s, Te and 
Tr are not consistently good. If all tliree Tm’s are bad, both Te 
and Tr should also be bad, of course, but if tliree of the five are good, 
the otlier two may be due to faulty performance. Every effort of 
jicrsuasion should be made to get the longest possible final blow 
(Tr). It is a great advantage to have the systolic responses during 
this blow also, as we do in our latest teclinique, for this often settles 
the question. When Tr is a bit short, a normal T'20 and (Tr— S'+) 
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are reassuring, especially when Test III is normal, and when Tr is 
exceptionally long, these values help in revising our estimate of 
Test III. On the other hand, if Te is poor, and the pulse and blood 
pressure returns delayed, and both T '20 and (Tr-SV) are short, a 
subnormal Tr cannot reasonably be assumed to be merely an 
accident, as some patients will claim. 

W. W. Herrick® considers that the most satisfactory exercise test 
for ail types of cases is the performance of enough wmrk to bring 
about moderate dyspnea. For ambulatory patients, however, the 
better standardized exercise of Master and Oppenheimer which we 
have adopted is quite practical, and the length of flarimeter blow 
immediately thereafter measures quantitatively the dyspnea pro- 
duced. It is, therefore, much more satisfactory for comparative 
purposes. 

In Fig. 1, Test V shows thi-ee responses to exercise; (1) Shorten- 
ing of the blow immediately after; (2) extent of return of pulse 
toward its original rate, at the end of the second minute; (3) length 
of blow 2 minutes after exercise (allowing for the interruption in 
breatliing during the previous blow). As now standardized, how- 
ever, a further improvement in tlie test has been made by leaving 
tlie cuff and stethoscope attached to the arm (disconnecting the 
tubes) during the standard step exercise and then observing the 
pulse, systolic and diastolic returns and the systolic response during 
the final blow. This increases the number of observations to eight, 
without taking any more time, and so provides a very complete 
picture of the response to exercise. Further details will be gladly 
supplied to those interested. 

Summary. Normal values and abnormal borderlines for all 
flarimeter responses are determined empirically. 

By analysis of the first 1500 cases, a basis is established for 
interpretation. 

Indmduals with vital capacities above normal for a given height 
should appear somewhat overweight because of build alone. Vital 
capacity is the best available factor for correcting overweight by 
height, age and sex. 

Cardiac impairments seem to show the following progressive 
clianges: 

1. iTriiaUliiy, i. e., shortened Tjo and exaggerated systolic rise; 
often accompanied by emotional hypertension. 

2. Shortness of breath, the length of flarimeter blow, first reduced 
10 seconds after standard exercise, then 2 minutes after also, and 
finally both before and after exercise. Irritability should be more 
marked at this stage, but the wtal capacity should be normal. 

3. Further shortness of breath, but less irritability. 

4. Even tlie wtal capacity reduced. 

5. Insufficient systolic response. 
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Atypical flarimeter tests, showing CO 2 tolerance, but great short- 
ening of breath after exercise, seem to characterize the 43 uncompli- 
cated urinary cases so far accumulated. Complicated cardiorenal 
cases give too great a variety to classify the few tests as yet available. 
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THE EFFECT OF BLOOD TRANSFUSIONS ON BONE- 
MARROW ACTIVITY AS INDICATED BY THE 
RETICULOCYTE COUNT. 

By Carl Reich, A.B., M.D., 

ASSISTANT BACTERIOLOGIST AND SEROLOGI8T, LENOX HILL HOSPITAL, 

NEW YORK CITi'. 

(From the Achelis Laboratory, Lenox Hill Hospital, New Y'ork.) 

The use of blood transfusions as a therapeutic agent is finding an 
ever-widening field in practically all branches of medicine. It is, 
therefore, of considerable interest to determine how transfusions 
act and what effect they have on the blood-forming organs. It is 
obvious that the immediate benefit derived from a transfusion is 
the result of the purely mechanical addition of a certain volume of 
blood to the circulation. Many transfusions are given for this 
reason alone, as in cases of hemorrhage. However, it is also a 
common practice in hospitals to transfuse patients who are depleted 
by disease, but who have not actually had any direct loss of blood. 
Transfusions in cases of this character are usually small in amount, 
but frequently repeated. Clinicians speak of these as stimulating 
transfusions, and the inference is that they not only have an imme- 
diate effect in supplying blood, but also have a subsequent stinudat- 
ing action on the hematopoietic system. The purpose of this work 
is to study the effect of a number of unselected routine transfusions 
on the bone marrow. The percentage of reticulocj’tes in tlie periph- 
eral blood is used to estimate bone-marrow activity. 

Hess' and Itami," who were the first to describe the clianges in 
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the bone marrow after transfusion, used the histologic changes in 
the bone marrow of rabbits as criteria of the effect of the transfu- 
sions. Their results were not conclusive, since there is considerable 
normal variation in the red marrow of normal rabbits. 

Robertson, 3 and subsequently Krumbhaar and Chanutin,^ studied 
the effects of experimental plethora on the bone marrow of rabbits 
and dogs, using the percentage of reticulocytes as an index of bone- 
marrow activity. There was no notable change in the percentage 
of reticulocytes until the animals had been given several transfu- 
sions. When the plethora became well defined the number of 
reticulocytes in the blood began to diminish. 

Vogel and McCurdy® studied the reticulocytes in cases of perni- 
cious anemia after transfusion. They found, in several cases 
where large amounts of blood had been given, a marked drop in the 
reticulocjd;es. These patients did badly. Minot and Lee® observed 
a similar effect after large transfusions in pernicious anemia. This 
severe depression and poor clinical result has been explained as 
follows: In severe cases of pernicious anemia the marrow is very 
nearly exliausted. The stimulus of the anemia with its oxygen 
lack is just enough to keep it functioning. A sudden lowering of this 
stimulus is produced by a large transfusion and the activity of the 
marrow is markedly depressed. It follows, therefore, that in cases 
of pernicious anemia with feebly reacting bone marrow, as indicated 
by the reticulocjde count, small transfusions are preferable to large 
ones. 

Our series consists of 25 cases and 6 controls. These cases vary 
in the diseased condition present and in the amounts of blood trans- 
fused. They have been studied with particular reference to the 
reticulocyte response after transfusion. We would disclaim all 
responsibility for the amounts of blood transfused, since these 
amounts were specifically ordered by the clinicians. 

Technique. Blood counts, including reticulocyte percentage, 
were done before transfusing the patient and at varying intervals 
afterward for 2 weeks. This time limit was considered sufficient 
for anj' marked changes to occur. Similar counts were done on tlie 
donors so as to check up on the number of reticulocytes in the 
transfused blood. The counts were done in the usual way (hemo- 
globin by the Sahli method, red counts with carefully standardized 
pipettes, and reticulocytes on cover-slip preparations stained with 
brilliant cresyl blue (Griibler) and counterstained by the Jenner- 
Giemsa method). In estimating the percentage of reticulocytes 
1000 red cells were counted, using an oil-immersion objective with 
a special grating ocular. The donors had red blood counts averag- 
ing from 1,000,000 to 5,000,000, with reticulocytes between 0.5 and 
1 per cent. The transfusions were done by the Lindemann multiple 
syringe method. 
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Case Reports. 




R. B. C. 


Trans- 



Hb.. 

millions 

Retie., 

fusion, 


per cent. 

per c.mm. 

per cent. 

cc. 

Diagnosis and remarks. 

Case 1: 






May 19 . 

25 

0.75 

7.0 


Pernicious anemia 

May 20 . 

« < • 

. • • 

. • • 

600 


May 21 . . 

32 

0.8 

3.9 


Liver treatment 

■ May 23 . .• 

35 

2.0 

4.0 



May 25 . 

40 

2.0 

4.5 


Female, aged 39 years 

May 28 . . 

45 

2.2 

4.8 



May 29 . 



. . . 

400 


May 30 . 

59 

2.9 

3.9 



May 31 . . 


. . 

... 

600 


June 2 

'76 

3.9 

2.0 



June 3 



... 

600 


June 4 

80 

4.6 

0.6 



June 5 

• • 

• ■ • 

... 

500 


June G 

90 

4.4 

0.4 



Case 2: 






April 10 . 

41 

2.1 

2.0 


Anemia primary(?) 

April 11 . 



... 

300 


April 12 . 

'48 

2.6 

1.6 


Female, aged 51 years 

April 14 . 

45 

2.4 

1.5 



April IG . 

49 

2.5 

1.6 



April 20 . 

50 

2.8 

1.3 



April 22 . 

53 

2.9 

1.7 



April 25 . 

55 

3.1 

1.5 



Case 3: 






April 8 . 

59 

4.0 

4.0 


Multiple myeloma 

April 9 . 

, , , 


. . 

250 


April 10 . 

05 

4!2 

2.0 


Male, aged 25 years 

April 12 . . 

G3 

4.0 

2.0 



April 15 . 

60 

3.8 

2.5 


Patient loft hospital 

April 19 . 

57 

3.6 

3.0 



April 25 . 

50 

3.2 

4.0 



April 26 . 

, . , 



250 


April 27 . . 

54 

3.0 

3.3 



April 29 . 

50 

2.8 

3.5 



May 1 




250 


May 2 . . 

G-i 

3.1 

i.8 



Case 4: 






Octolxir 29 

43 

2.6 

1.6 

300 

Bleeding gastric ulcer 

Octolxjr 30 

50 

3.2 

2.0 



Novomlx:r 3 

62 

3.5 

2.0 


Male, aged 35 years 

NovomlM;r G 

50 

3.0 

1.0 



November 12 

62 

3.8 

0.4 



Case 5: 






April 17 . 

70 

4.1 

0.6 

300 

Uterine fibromyomata 

Ai)ril IS . 

78 

4.5 

0.5 



April 19 . 



... 

250 

Female, aged 31 year.s 

April 20 . 

S'! 

sio 

0.2 



April 23 . 

85 

4.G 

0.4 


My.stcrcctomy 

April 27 . 

S3 

4.3 

0.7 



May 1 . . 

85 

4.5 

0.5 
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Hb., 



per cent. 

Case 6: 

May 17 . . 

60 

May 19 . 

68 

hlay 21 . 

70 

May 22 . 


May 23 . 

77 

May 27 . . 

75 

May 30 . . 

75 

Case 7 : 

October 9 

35 

October 10 . 

45 

October 13 . 

60 

October 14 . 


October 15 . 

61 

October 17 . 

54 

October 19 . 

55 

October 23 . 

59 

Case 8; 

October 11 . 

53 

October 13 . 

66 

October 15 . 

60 

October 17 . 

65 

October 20 . 

70 

October 24 . 

72 

Case 9: 

October 18 . 

65 

October 20 . 

74 

October 22 . 

72 

October 24 . 

76 

October 28 . 

78 

November 1 

75 

Case 10: 

October 22 

65 

Octoljer 23 

66 

October 25 

65 

October 27 

66 

November 1 

62 

November 6 

63 

Case 11: 

April 20 . 

03 

April 21 . 


April 22 . . 

05 

April 23 . . 


April 24 . . 

'OG 

April 28 . 

65 

^^ay 1 . 

65 

iMay 5 . . 

67 

May 14 . . 

07 

Case 12: 

October 31 

28 

November 1 

45 

Novemlwr 3 

35 

November 7 

25 


R._B. C., Trans- 


millions 

Retie., 

fusion, 

per c.mm. 

per cent. 

cc. 

3.1 

2.1 

200 

3,9 

2.6 


4.1 

2.0 

200 

4.9 

2^2 


4.4 

1.8 


4.3 

1.6 



1.8 

11.0 

350 

2.1 

9.5 


2.2 

5.0 

350 

2.3 

1.6 


2.4 

0.4 


2.2 

0.1 


2.7 

0.1 



3.2 

0.8 

100 

4.2 

0.8 


4.0 

1.1 


4.3 

0.8 


4.5 

0.2 


4.4 

0.4 



3.5 

0.8 

80 

4.0 

1.2 


4,2 

0.6 


4.3 

0.8 


4.5 

0.8 


4.2 

0.6 



3.8 

0.2 

180 

3.9 

0.4 


4.0 

0.8 


4.1 

0.5 


3.2 

1.5 


3.4 

1.2 



3.7 

2.0 

300 

,3.8 

2.5 

300 

4.3 

2.6 


4.0 

1.8 


4.2 

2.0 


4.1 

2.5 


4.3 

2.1 



1.4 

0.6 

350 

2.0 

0.2 


l.S 

0.1 


1.2 

0.1 



Diagnosia and remarks. 
Acute mastoiditis 
Female, aged 4 years 
Operation 

Primary anemia 
Female, aged 63 years 
Liver treatment 

Pneumonia 

Male, aged 10 months 

Pneumonia 
Male, aged 6 months 

Pneumonia 
Male, aged 2 years 

Tuberculosis of kidney 
Female, aged 23 years 
Nephrectomy 


Acute mycloblastic leu- 
kemia 

Male, aged 13 years 
Died; autopsy, diagnosis 
confirmed 
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11. B. C., 


Trans- 



Hb., 

millions 

Retie., 

fusion, 



])cr cent. 

per c.mm. 

per cent. 

cc. 

DiaKiiosis and remarks. 

Case 13: 






October 29 

45 

2.3 

0.8 

400 

Carcinoma of lung 

October 30 

52 

2.8 

1.0 



November 3 

48 . 

2.7 

0.6 


Male, aged 58 years 

November G 

48 

3.1 

0.8 



November 11 

49 

2.8 

0.8 



November 13 

48 

3.2 

0.8 



Case 14: 






November 4 

65 

3.6 

0.2 

500 

Tuberculosis of ovaries 

November 5 

GS 

4.1 

0.2 



November 7 

G3 

3.2 

0.4 


Female, aged 28 years 

November 11 

65 

3.5 

0.8 



November 15 

63 

3.6 

0.6 


Operation 

November 19 

56 

3.0 

0.4 



Case 15: 






November 7 

65 

3.7 

0.9 

350 

Scpsis(?) 

November 10 

69 

3.9 

0.8 

350 

Male, aged 38 years 

November 11 

77 

4.3 

0.1 


Died; autopsy, miliary 






tuberculosis 

Case 16: 






November 4 

74 

6.0 

0.8 

150 

Malnutrition; marasmus 

November 5 

110 

7.2 

1.0 


dehydration 

November 7 

105 

8.2 

0.2 


Male, aged 9 months 

November S 




150 


November 10 

120 

9.6 

6^2 


Died 

Case 17: 






December 5 

74 

4.7 

1.0 

400 

Thrombophlebitis of leg 

December 8 

63 

3.9 

1.0 



December 10 

69 

4 0 

0 4 


Male, aged 50 years 

Doccmlwr 11 

‘68 

3.7 

0.4 



December 15 

69 

4.2 

1.0 



December 17 

70 

3.9 

0.6 



December 19 

70 

3.8 

1.0 



Case IS 






December 5 

46 

3.9 

0.8 

150 

Acute mastoiditis 

December 8 

62 

4.5 

0.6 



December 10 

59 

4.3 

0.6 


Male, aged 1 J years 

December 12 

03 

4.6 

0.8 



December IG 

67 

4.8 

O.G 


Operation 

December IS 

65 

4.4 

0.8 



December 20 

67 

4 5 

0.4 



Case 19: 






Deccmlxjr 5 

71 

4 .3 

2.0 

SO 

Furunculosis, malnutri- 

December S 

93 

6.2 

1.6 


tion 

December 10 

74 

4 2 

0 S 



Doccmlx'r 12 

70 

4.3 

0.4 


Male, aged 4 months 

December IG 

75 

4 .5 

0 2 



Decora ber IS 

72 

4.4 

0.4 



Doccmlx'r 20 

73 

4.5 

0.2 



Case 20: 






Doccmlx'r 12 

30 

2.6 

3.0 

500 

Carcinoma of rectum, in- 

Deccmlx>r 15 

39 

3.0 

2.2 


ofxjrable 

Doccmlx)r 17 

37 

3.2 

0^5 



Docomlx)r 19 

3S 

2 7 

0 2 


Male, aged 57 years 

December 22 

35 

2.5 

0.1 



Docomlx?r 24 

33 

2.3 

0.1 



December 27 

31 

** 2 

0.1 
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R.B. 

C., 

Trans- 



Hb., 

millions Retie., 

fusion. 



per cent. 

per c.mm. per cent. cc. 

DiagnoBis and remarks. 

Case 21: 






December 13 

75 

4.2 

1.0 

60 

Malnutrition, pneumonia 

December 15 

80 

4.3 

0.4 



December 17 

81 

4.3 

0.2 


Male, aged 5 months 

December 19 

82 

4.6 

0.2 



December 20 




80 


December 22 

109 

k'.S 

o'.i 

80 


December 23 

110 

6.5 

0.1 



December 24 

98 

5.7 

0.2 



December 26 

123 

6.5 

0.1 



Case 22; 






December 8 

30 

1.4 

1.2 

350 

Subleukemic myeloid 

December 9 

35 

1.8 

1.2 


leukemia 

December 11 

36 

2.0 

1.2 



December 13 

35 

2.0 

1.0 


Male, aged 45 years 

December 16 

34 

1.7 

0.2 



December 18 

35 

2.1 

0.4 



December 19 




360 


December 20 

44 

2.9 

6.2 



December 23 

37 

1.8 

0.1 



December 26 

35 

1.7 

0.1 



Case 23; 






December 23 

36 

2.2 

0.6 

300 

Bleeding from cervix, pos- 

December 24 

38 

2.9 

0.2 


sible carcinoma of cer- 

December 27 

40 

2.7 

0.3 


vdx, chronic nephritis 

December 30 

36 

2.0 

0.2 



.Tanuary 2 

40 

2.2 

0.2 


Female, aged 39 years 

January 0 

40 

2.4 

0.3 



Case 24: 





• 

DcccmlDer 9 

53 

3.0 

0.4 

500 

Pneumonia 

December 10 

55 

3.2 

0.4 



December 12 

59 

3.5 

0.3 


Female, aged 2 years 

December 15 

59 

3.4 

0.6 



December 17 

65 

3.9 

0.2 



December 19 

68 

3.9 

0.1 



December 22 

71 

4.0 

0.2 



Case 25; 






Doccmlxir 22 

30 

1.5 

O.C 

250 

An aplastic anemia 

December 23 

33 

1.0 

0.4 



Decemter 26 

36 

1.9 

0.6 


Male, aged 12 years 

Decemljcr 29 

29 

1.4 

0.6 



Decemlxjr 31 

30 

1.5 

0.7 


Liver treatment iK’gun 

January 3 

31 

1.5 

1.0 

250 

January 5 

January 5 

43 

2,4 

1.2 



January 10, . 

42 

2.4 

0.0 



January 13 . 

42 

2.5 

0.4 






R. B. C.. 





Hb.. 

millions 

Relic., 




per cent 

per c.min. 

per cent. 

Dingnosip and remarks. 

Control Case 1: 






Dcccmlwr 29 


51 

3.2 

1.0 

Carcinoma of kidney 

Dcccmljcr 31 


55 

3.5 

3.4 


January 3 


62 

4.1 

4.0 

Male, aged 37 yeans 

Januarj' 7 


61 

4.0 

O.S 


January 10 


50 

3.6 

2.1 


January 12 . 


5S 

4.1 

1 .0 




EEICH: BONE-IMAHROW ACTIVITY 


519 



Hb.. 

per cent. 

R. B. G., 
millions 
per c.ram. 

Retie.’, 
per cent. 

Diagnosis and remarks. 

Control Case 2; 

Decemljcr 29 

. 77 

4.1 

1.2 

Chronic infectious arthri- 

December .31 

. 74 

3.9 

1.4 

tis 

January 3 ... 

. 79 

4.3 

0.8 


.January 7 ... 

. 75 

4.0 

0.2 

Male, aged 31 years 

.January 10 . . . 

. 74 

4.1 

0.4 


.January 12 . . . 

. 70 

4.2 

0.7 


Control Case 3 : 

December 29 . 

. GO 

3.5 

0.1 

Carcinoma of lung 

Decemlx:r 31 

. 03 

3.8 

0.1 


.January 3 ... 

. 07 

3.9 

0.1 

Male, aged 41 years 

January 7 ... 

. 04 

3.0 

0.2 


January 10 . . . 

. 59 

3.5 

0.1 


January 13 . . . 

. 02 

3.3 

0.1 


Control Case 4 : 

December 30 

. 82 

4.1 

0.1 

Acute appendicitis 

January 2 ... 

. 84 

4.4 

1.4 


.January 0 ... 

. 89 

4.5 

0.8 

Female, aged 17 years 

January 8 ... 

. 92 

4.0 

0.1 


.January 9 ... 

. 89 

4.5 

0.1 

Operation 

.January 12 . . . 

. 90 

4.3 

0.1 


Control Case 5; 

December 30 

. 77 

3.9 

1.0 

Pneumonia 

January 2 ... 

. 80 

4.0 

1.2 


January 0 ... 

. 80 

4.1 

0.2 

Female, aged 30 years 

January S . . . 

. 82 

4.4 

0.0 


January 9 ... 

. 85 

4.3 

0.2 


January 13 . . . 

. 87 

4.5 

0.1 


Control Case 0: 

December 30 

. 07 

4.1 

1.2 

Chronic ulcer of stomach 

January 2 ... 

. 05 

3.7 

0.4 


.January C ... 

. 73 

4.0 

1.0 

Male, aged 00 years 

January 8 ... 

. 70 

3.5 

1.4 


January 9 ... 

. 07 

3.8 

0.5 


.January 13 

. 71 

4.1 

1.0 



Discussion. From a study of the data presented, it is evident 
tliat large transfusions are followed by a drop in the reticulocyte 
percentage. Small transfusions are not followed by any definite 
rise in reticulocytes, which would suggest that their effect is similar 
to but less in degree than that of the large transfusions. A slight 
rise in reticulocytes, such as an increase of 0.5 to 1 per cent after 
transfusion means nothing, as the control cases show that this small 
variation in the reticulocjde percentage can occur from day to day 
in secondary anemia without transfusion, and moreover it is prob- 
ably within the limit of error of this method. 

As to the meaning of these findings, tliere are several possibilities. 
Transfusions may have some effect in improving maturation in the 
bone marrow, and the decrease of reticulocji;es when associated 
witli an increase in red blood cell count might tlnis be due to more 
mature red blood cells being formed. Then again, as Robertson^ 
and Ivrumbhaar and Chanutiid have shown, the decrease in the 
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percentage of reticulocytes may reflect the lessened demand on the 
bone marrow because of the increased number of red cells tempo- 
rarily available in the blood stream after transfusion. The latter 
interpretation, which seems the more plausible, would mean that 
transfusions are followed by a depression of bone-marrow activity. 

In cases in which the bone marrow is exhausted, as in pernicious 
anemia, transfusions should be used with discretion and it is advis- 
able for the clinician to consult with the transfusionist with regard 
to the amount of blood to be given. 

Summary and Conclusions. 1. A series of 25 routine cases and 
6 controls are presented in which the effects of blood transfusions 
on bone-marrow activity were studied. The percentage of reticulo- 
cytes in the peripheral blood was used as an index of bone-marrow 
activity. 

2. An increase in the red blood cell count following transfusions 
is associated with a decrease in the percentage of reticulocytes. 

3. This finding can be interpreted as meaning either (a) that 
transfusions aid in improving maturation of red cells in the bone 
marrow, or (b) (more likely) that transfusions by lessening the 
stimulus are followed by a depression of bone-marrow activity. 


Note, — Grateful acknowledgment is due Dr. G. L. Rohdenburg, Director of the 
Laboratory, for his criticism of the manuscript, and Miss D. Green for technical 
assistance. 
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PRIMARY HYPOCHROMIC ANEMIA (ERYTHRO-NORMOBLASTIC 

ANEMIA). 

A New Type of Idiopathic Anemia. 

By William Dameshek, M.D., 

INSTntlCTOR IN MEDICINE, TUFTS CObUEGB MEDICA.I, SCHOOL., BOSTON, MASS. 


(From the Medical SerA-ice and Department of Pathology, Beth Israel Hospital, 

Boston, Mass.) 

The observation recently of a group of patients with marked 
anemia whose clinical picture resembled in many respects pernicious 
anemia, but whose blood picture was that of a marked “secondary” 
anemia, resulted in an attempt at formulation of a ncw_ clinical 
entity, especially since treatment with iron rather than with liver 
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was effective in producing a remission. This condition I have 
called “primary hypochromic anemia.” 

With respect to nomenclature, the purely descriptive, almost naive 
name “pernicious anemia” has been made archaic since the advent 
of liver therapy. As Schilling^ has pointed out, the disease might 
more properly be called “megaloblastic hyperchromic anemia”— 
“megaloblastic” referring to the bone-marrow pathology which is 
characterized by the overproduction of megaloblasts (and macro- 
cytes)— “hyperchromic” referring to the high color index, the indi- 
vidual red blood cell being filled with at least its normal complement 
of hemoglobin. This type of anemia has also been called “ primary ” 
because it is an anemia apparently arising de now and comprising a 
distinct disease entity. Another of the “ primary” types of anemias 
is “idiopathic” aplastic anemia which also is “hyperchromic” in 
that it exhibits a color indes of unity or above. The anemias second- 
ary to various known causes, such as hemorrhage, infeetion, carci- 
noma and toxic conditions, however, are associated with a color index 
of less than unity— and are thus “hypochromic.” Thus the concept 
has gradually developed that blood-pictures of anemia with hyper- 
chromia and a color index of one or over are idiopathic and those 
showing hypochromia and a color index less than one are “second- 
ary.” That there are cases, however, in which hypocliromia is 
present and yet the anemia is “primary” is not as yet generally 
recognized, so that even when no cause for the anemia can be found 
after diligent search, there is still the feeling that the anemia is not 
“primary” but secondary to some unknown cause. 

In the last 2 years, several patients with a severe anemia for 
which no cause could be found, have been observed. This anemia 
was subject to spontaneous remissions and relapses, was associated 
with such symptoms as sore tongue and paresthesias, and showed 
objectively an atrophied tongue and (usually) aclilorhj'^dria. Hema- 
tologically, there was a “secondary” type of blood picture: i. c., a 
low color index, hypochromia, and a diminished average red blood 
cell diameter. The anemia did not improve with liver therapy, 
but there was striking response to large doses of iron. In other 
words, it was felt that these patients were suffering from a form of 
“primarN'” anemia; and, since this anemia was associated with 
hypochromia rather than with the more common hyperchromia, 
it was called primary hj'iiochromic anemia. In the course of 
the study of these patients, various relationships to Addisonian or 
pernicious anemia suggested themselves, resulting in the concept 
that there might be two types of pernicious anemia— the megalo- 
blastic, associated with macrocytosis and hyperchromia, and the 
erytlxroblastic, associated with microcytosis and hypochromia. 
It is the purpose of this paper to bring out these possible relation- 
ships and to attempt to awaken interest in a hitherto but little 
recognized clinical entity. 
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The treatises on diseases of the blood make no mention of this 
form of anemia as an entit3^ Within the past year, however, there 
have been several reports of a similar type of hypochromic anemia 
under various names according to the author reporting it. Thus 
Kaznelson, Eeimanj and W'einer- describe achylic chloranemia 
("achylische chloranamie”), a term also used by Schulten.® Mills^ 
calls it idiopathic hypochromic anemia. Altschuler® speaks of 
chronic hypochromic anemia (“anemie hypochrome chronique”). 
Faber® uses the terms simple anemia, simple hypoclu-omic anemia, 
simple achylic anemia, and microcytic anemia. Wahlberg^ men- 
tions "simple anemias" associated with achylia. Castle® in all 
probability refers to this group of cases when he speaks of "chronic 
chlorosis.” Mettier, Minot and Townsend® in their discussion of 
the treatment of the anemia of scurv^y, refer to "anemias of ill 
defined origin particularly occurring in women and often associated 
with gastric anacidity.” Witts'® and Waugh" in recent articles, 
describe hypochromic anemias associated with achylia. It is thus 
seen that interest in this type of anemia is gradually increasing. 

Report of Cases. — Our interest in this unusual type of anemia was stim- 
ulated by the case of Helen H. (Case 1 of the present series). After this 
ease was studied, its relationship to other similar cases immediately sug- 
gested itself. These cases are the subject of the present report. 

Case 1. — B. I. H., No. 7142. Helen H., a married housewife, aged 44 
years, a native of Canada who had lived in New England for 4 years, was 
admitted to the Beth Israel Hospital of Boston on July 1, 1930, complaining 
of pallor and dyspnea on slight exertion. Family history was unimportant. 
Past history disclosed the following diseases: questionable rheumatic 
fever annually from the ages of 11 to 14; typhoid fever at 16; “malaria” 
about 10 years ago lasting for about a month, never recurring; an “inflamed 
right ovary” 9 years ago culminating in an operation for appendectomy 
and right oophorectomy; influenza 6 years ago; and knowledge of a nodule 
in the thyroid gland for 5 years. Catamenia which began at the age of 12, 
had alwaj^s been regular, lasting for 4 to 5 days. Ten years previously she 
weighed 160 pounds, but had gradually lost weight during the past 5 years 
so that on admission she weighed 121 pounds. Repeated questioning dis- 
closed that the present illness began in reality about 5 years before admis- 
sion. At that time, she became markedly pale, weak, dyspneic on the 
slightest exertion, had 3 to o loose movements daily, and lost 30 to_ 40 
pounds in w'eight. She was at that time in St. John, New B^lns^vick, 
wFere she consulted a doctor who told her she was “anemic” and gave her 
“iron pills” of which she used 100. Her color and strength gradually 
returned and she gained 20 ppunds in weight. However, 4 years previously 
she again developed the above symptoms, again took the same iron pifls, 
and was again relieved. She then felt well until 2 years before admission 
when the identical sj-mptoms of weakness, pallor, loss of weight, and diar- 
rhea recurred. She had by now lost her iron prescription and did not con- 
sult a doctor. A year and a half ago, she developed increased menstrual 
flow and at times would flow between periods. The symptoms were at 
their worst in December, 1929. At this time, her tongue became markedly 
sore so that she was unable to eat oranges or any other “acid" fruits or 
vegetables; she consulted a doctor about this and was given a mouth wash 
with but little relief. After this, she developed numbness and tingling 
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of the fingers and toes. Pallor graduall}’- grew worse; she again had 3 to 5 
loose bowel movements daily; she could hardly drag herself about and was 
dyspneic even on walking across the floor. She finallj'- came to the Boston 
Dispensary in June, 1930, and was referred to the Beth Israel Hospital for 
study. At no time had she taken any drugs other than those mentioned 
above. Appetite was extremely poor but she ate meat, green vegetables 
and fruits in moderate amounts. Her ordinary dietary was: breakfast — 
toasted white bread, cereal, coffee or tea; luncheon — bacon, egg, potato, tea 
or coffee; supper— stew (vegetables, meat), green vegetable salad, pie. 
She had 2 oranges and 2 glasses of milk daily. 

Physical examination on admission showed a well-built but very thin 
Avoman Avith extreme pallor. She Aveighed 121 pounds. The skin color 
seemed at first glance yelloAvish, but this Avas found to be due to the extreme 
pallor of the tissues rather than to icterus. The sclerai shoAved no icterus 
AA^hatever. The patient’s eyes Avere broAvn in color, as was the hair. The 
tongue Avas smooth, atrophied, and A\dthout coat; there Avas some redness 
at the edges. The bucciCl mucosae were very pale. A firm nodule, the size 
of a walnut, Avas present in the right lobe of the thyroid gland. There Avas 
a soft systolic murmur over the precordium; otherAvisc the heart shoAved 
nothing abnormal. The liver edge Avas felt 1 to 2 fingers’ breadth beloAV 
the right costal margin; the spleen was not felt except once b}’’ one obserA'^er. 
The reflexes shoAved the folloAving: exaggerated Achilles bilaterallj^; radials, 
biceps and triceps equal and active. The left knee jerk Avas present, though 
sluggish; the right absent. A definitely positive Babinski test AA'as present 
on the left, absent on the right. There was no ankle clonus. Vibratory 
sensation was undisturbed; there A\'as some hjqDeresthesia of the loAver 
extremities. The uterus was slightly enlarged but shoAved no evidence of 
fibromyomata or disease of the cerAUX. Blood pressure Avas 115 systolic, 
50 diastolic. Temperature Avas 99.8° F. in the afternoon. 

Laboralonj examinations wqtq as follows: Wassermann, Kahn, and Hinton 
tests negative; gastrointestinal Roentgen ray series negative except for 
questionable adhesions in the right lower quadrant of the abdomen; barium 
enema negative; plain plates of the kidneys, ureters, and bladder negative; 
cholecj^stograms by the d 3 ’'e method negatn'e; Roentgen raj's of all the long 
bones, vertebra?, skull, and chest negative. A large number of urine speci- 
mens Avere nonnal; four stools shoAA^ed no occult blood. Icteric index 
was 4. Gastric analysis with 7 per cent alcohol test meal folloAved in 45 
minutes bj' 0.5 mg. of histamin in solution shoAved no free hydrochloric acid 1 
hour after histamin AA'as given and a total acidity of 4 at the same period ; the 
volumes of gastric juice obtained were exceedinglj' Ioav. Blood studies 
on July 1 and 2 showed the following: hemoglobin, 20 per cent (Dare and 
Salili); red blood cell count, 2.7 and 2.3 million per cu. mm.; AA-hite blood 
cell count, 3700 and 4050 per cu. mm.; polj'moHfimnuclears, 45 per cent; 
Ij'inphocj'tes, 51 per cent; monocj'tes, 0; eosinophils, 4 per cent; basophils, 0. 
Red blood cells showed A'erj' marked achromia, extreme change in size and 
shape Avith small cells predominating and little or no polychromatoifliilia. 
AA’crage red blood cell diameter AA'as 6.02 micra, the cells varying from 3 to 
7 micra. The blood platelet count AA’as 154,000 per cu. mm. by a pipette 
method — 267,000 per cu. mm. bj' the author’s indirect method.* Beticulo- 
cytcs numbered 0.7 per cent. The remainder of the blood counts are given 
in Table I. 

Bone-marrow Biopsy. A biopsj’ of the sternal bone-marroAA' Avas per- 
formed on Julj' 10. This shoAved an exceedingly hyperplastic inarroAA'. It 
AA'as croAA'ded AA'ith large numbers of nucleated red cells, the AA'hite blood 
cell forming elements being diminished. The characteristic feature of the 

* To be pulilisliod. It involve.'; the use of a stain for making the blood platelets 
visible and counting them under oil immersion. 
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marrow was the large number of erythroblastic islands composed of cells 
about I J the size of the normoblast, with a grayish, fairl}*^ abundant cyto- 
plasm and a round nucleus which contained coarse masses of chromatin. 
Numerous transitions between these erythroblasts and the typical normo- 
blasts were seen. No megaloblasts were found. 

Clinical Course. On admission, the patient was given a 4000 calorie diet 
with liver. However, she ate only about one-half of tliis so that during her 
stay in the hospital, she gradually lost weight. Liver was discontinued 
after the first day. The afternoon temperature was constantlj’' elevated 
to 99.8° F., the pulse ranging between 80 to 100 per minute. Beginning 
with July 10, she was regularly given 4 vials of liver extract daily (Lillj’- 
No. 343) until Jul}'’ 20 without clinical or hematologic improvement. In 
fact, the anemia, especially the percentage of hemoglobin, became slightly 
more severe during this period, as shown on Chart I. On July 21, she was 
discharged from the hospital against advice. Before discharge, however, 
she was advised to take ferric and ammonium citrate in doses of 1 gm. 3 



Chart I. 

times daily (in 25 per cent aqueous solution), and to continue with her 
regular diet. On July 21, the date of discharge, hemoglobin was 15 per 
cent; red blood cell count, 1,960,000 per cu. ram.; white blood cell count, 
5100 per cu. mm. She returned to the blood clinic on Jul}' 30, 9 days after 
discharge. She had felt no change for 3 days after starting the iron. How- 
ever, on the fourth day, she awoke feeling a great deal better and with a 
desire to eat. She began to eat ravenouslj' on tliat day and continued to do 
so. Her tongue became less sore and the numbness and tingling of the 
fingers became diminished. There had been a marked rise in hemoglobin 
and erjdhrocytc count in tliis 9-day period, hemoglobin having risen from 
15 per cent to 35 per cent and the red blood cell count almost a million per 
cu. nun. The reticulocjdcs were increased to G.7 per cent, but it is probable 
that the height of the reticulocyte response had been passed. Polymoq)ho- 
nuclear and platelet counts liad also shown a definite increase. In the next 
few days, there was but little change: as a matter of fact, the leukocyte 
and jilatelct counts had fallen. The dosage of ferric and ammonium citrate 
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was therefore doubled to 6 gm. daily. In a week there was another marked 
response, so that on August 9, hemoglobin was 46 per cent, erythrocyte count 
3,950,000 per eu. mm. Blood platelets had reached the astonishing level 
of 1,200,000 per cu.mm, and reticulocytes numbered 9.6 per cent. Her 
tongue bothered her no longer; she could now tolerate even vinegar. There 
were no paresthesias. Appetite continued to be ravenous so that she ate 
almost constantlj'. There was no weakness or dyspnea. Slie was gaining 
considerable weight, and her color was now quite pink. She said that she 
now felt better than she had for years. From that time on there was con- 
tinued clinical and hematologic improvement. On October 29, hemoglobin 
was 88 per cent; red blood ceO count, 4,640,000 per cu. mm.; white blood 
cell count, 6500 per cu. mm.; blood platelet count, 600,000 per cu. mm.; 
reticulocytes, 0 per cent. She had voluntarily discontinued iron therapy 
about a month previously. There was remarlcable clinical improvement. 
Her face was extremelj" red, almost plethoric. She was now quite robust, 
her weight being 158 pounds. 

Summary of Case 1. A woman aged 44 dermloped in 1925 dyspnea, 
weakness, loss of weight, diarrhea and marked pallor; she was found 
doctor to be anemic, was given iron and became much improved. 
In 1926, however, the symptoms recurred, but she again took iron 
and again became improved. In 1928, there was a third relapse; 
she took no iron at this time, however; symptoms became progres- 
sively worse so that in December, 1929, she could hardly walk 
about. At this time she developed marked soreness of the tongue 
and paresthesias of the fingers and toes. In July, 1930, she came to 
the Beth Israel Hospital for treatment. She presented a very severe 
anemia of the “secondary” type for which, however, no cause could 
be found. Tongue was smooth; there were signs of “combined 
system disease.” Gastric analysis showed no free hydrochloric 
acid even after histamin. Bone-marrow biopsy disclosed crowding 
of the marrow with erythro- and normoblasts. The erythroblasts 
were present in islands. There was no response to liver extract. 
On taking large doses of iron and ammoniun> citrate there was 
immediate and striking response so that in the course of 3 months 
she became entirely well. Hemoglobin rose in this period from 12 to 
88 per cent; red blood cell count from 1,960,000 to 4,640,000 per 
cu. mm.; white blood cell count from 3200 to 6500 per cu. ram. 
There were definite reticulocyte and platelet responses. 

It was felt that this patient had pernicious anemia, although of 
an unusual type. The subjective symptoms were typical of that 
disease, i.c., recurring anemia associated with diarrhea, anorexia 
and weakness, sore tongue, paresthesias. Except for the lack of 
icterus which in the ordinary type of pernicious anemia is due to 
break-down of red blood cells, the objective signs were also typical: 
extreme pallor, a very smooth tongue with atrophied papilla*, and 
the signs of “combined system disease.” The gastric analysis with 
its lack of free hydrochloric acid after histamin was typical. The 
blood studies showing anemia, leukopenia, relative lymphocytosis, 
monocytopenia, and slight thrombocytopenia were consistent with 
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the ordinary case of pernicious anemia. However, the red blood 
cells were smaller than normal and poorly filled with hemoglobin- 
in other words, there was microcytosis with hypochromia and a 
color index under 1 as opposed to ordinary pernicious anemia in 
which there is macrocytosis and hyperchromia and a color index 
over 1. The bone-marrow, despite the anemia was crowded with 
erythroblasts and normoblasts: this too was reminiscent of the bone- 
marrow of pernicious anemia, which despite the anemia is crowded 
with megaloblasts. For reasons cited below, it was felt that this 
patient had pernicious anemia, but of an unusual type— dependent 
upon an erythronormoblastic or normal response of the marrow rather 
than upon a megaloblastic or embryonic response. 

Case 2. — B. I. H., No. 971. J. W., a married pipe fitter, aged 29 j'ears, 
a native of this country (Maine) was admitted to the Beth Israel Hospital 
for study of his anemia on December 19, 1928. Family history was unim- 
portant; he was separated from his wife. Born in Maine, he had always 
lived in New England. Until recently he had been a pipe fitter but had 
lately become a metal worker and occasionally came in slight contact with 
lead. Six years previously he had contracted gonorrhea and shortly there- 
after developed "rheumatism.” In March, 1927, while working in Berlin, 
New Hampsliire, he developed "grippe,” which was followed by increasing 
weakness, loss of weight and pallor. He consulted a doctor who told him 
he was anemic and gave him subcutaneous injections. Anemia persisting, 
however, he consulted in October, 1927, another physician who found he 
“ had no blood at all.” This physician in writing to the Beth Israel Hospital 
in 1928, said that the patient "presented the characteristic symptoms of 
pernicious anemia with the typical blood picture.” He accordingly gave 
the patient liver, iron pills and acid, with resultant rapid improvement in 
both the subjective sjunptoms and the anemia. Hemoglobin rose from 35 
to 85 per cent. For about a year the patient felt better, but during October, 
1927, he again developed weakness, dyspnea, severe headache, loss of weight, 
lack of color, and pulling sensation in the legs. These sjTnptoms rapidly grew 
worse so that he finally came to the Boston Dispensary and was referred to 
the Beth Israel Hospital for study. He gave no history of bleeding from any 
source, nor had he varied in his dietary habits, which were normal. On 
examination he was found to have wliite pallor, no icterus being present. 
The eyes were brown, the hair of the same color. The lower eyelids were 
slightly puffy. Tongue was smooth, the papilla? at the edges atrophied. 
Lungs were normal. Heart, except for a heaving impulse and a soft blowing 
systolic murmur at the apex, was normal. Blood pressure was 128 systolic, 
G8 diastolic. Neither liver nor spleen were felt. Lymph nodes were not 
enlarged. The reflexes were normal. 

Laboratory Data. The blood showed a marked degree of “secondary” 
anemia; i. e., hemoglobin was 42 per cent (S) ; red blood cell count, 3,470,000 
per cu. mm.; color index, 0.67; white blood cell count, 4400 per cu. mm.; 
blood platelets, 100,000 per cu. mm.; reticulocytes, 0.8 per cent. The red 
blood cells showed marked achromia with many microcytes; average red 
blood cell diameter was 6.14, variation from 3.6 to S.O micra. There was 
considerable jioildlocytosis, but no polychromatojihilia or basojihilic 
stippling. One normoblast was seen in counting 100 leukocytes. The poly- 
morphonuclear cells numbered 59 per cent, IjTnphocjdes, 23 per cent; inono- 
c.vtes, 11 per cent; eosinophils, 3 per cent, and basophils, 4 per cent. Blood 
platelets seemed diminished on blood smear. 
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Roentgen rays of the chest, sinuses, kidneys, teeth and gastrointestinal 
tract were all negative. Several urines were negative as were several stools 
tested for occult blood. The blood and spinal fluid Wassemiann reactions 
were negative. Mosenthal test showed normal variation in specific gravity; 
’phthalein excretion was 40 per cent in 2 hours. The spinal fluid was 
entirelj'’ normal. The basal metabolic rate was + 10 per cent. Gastric 
analysis on December 23 showed no free hydrochloric acid in the fasting 
contents, but 45 minutes after a test meal, 24 units of free lij’^drocHoric 
acid was present. 

Bone-vianow biopsy (sternum) was performed on December 31, 1928. 
This showed crowding of the marrow with erythro- and normoblasts, about 
5 nucleated red cells to each white cell (normal about 1 to 1) being present. 
Only a few questionable megaloblasts were seen. 



Clinical Course. It was originally felt that the anemia was secondary 
to some disorder such as hj’pothjuoidism, nephritis, chronic infection, 
malignancy, etc., but apparentl)’^ all of these possibilities were ruled out 
by the above findings. The suggestion was raised at that time bj' the author 
as to whether this might not be “a primary anemia of a secondary type 
(chlorosis?).” 

On December 23, 1928, the patient was started on about i pound of 
liver daily in addition to the regular house diet. On December 26, he was 
given in addition ferrous carbonate 1 gm. daily. On December 28, liver 
was discontinued (the iron still being retained), and he was given 5 vials of 
liver extract (Lill 3 '’s No. 343) daily. It was difficult at the time to evaluate 
which of these methods of treatment was responsible for the subsequent 
rapid improvement. The jjatient rapidly improved, as will be seen from 
Chart II and was discharged from the hospital on .January 15, 1929. At 
this time hemoglobin was 80 per cent (T); red blood cell count, 5,100,000 
per cu. mm.; white blood cell count, 9400 per cu. mm.; pohmorphonuclears, 
71 per cent. There had been slight reticulocyte rise. 
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He was not heard from until almost 2 years later, when, on September 2, 
1930, he was referred to the author for treatment of his anemia. He had 
felt well until August, 1930, at which time he developed a slight urethral 
discharge. This_ was treated by a phj^sician with prostatic massage and 
silver nitrate irrigations of the bladder with subsequent relief. However, 
he soon developed aching pain in numerous muscles and became rapidly 
weak, pak, listless, and dyspneic. Frontal headache was intense. He 
claimed his appetite was poor, yet he managed to eat daily the following 
breakfast—two eggs, oatmeal, milk, toast, coffee; lunch— sandwiches, 
fruit; supper— soup, meat, green vegetables, pastry. He had lost a few 
pounds in the past few weeks. Weakness forced him to quit work. Exami- 
nation was negative except for marked pallor, some stiffness of the dorsal 
spine, and smoothness of the tongue. Hemoglobin was 38 per cent (S); 
red blood cell count, 3,800,000 per cu. mm.; white blood cell count, 5600 
per cu. mm. For 3 weeks prior to consulting the writer, he had been eating 
at least a i pound of liver daily, but despite this had been growing progres- 
sively weaker and paler. He was accordingly advised to discontinue the 
liver and to take ferric ammonium citrate in doses of 2 gm., 4 times daily 
(8 gm. daily). He began to take this medication on September 3. He 
awoke on the morning of September 5, feeling much better, “different.” 
His appetite became ravenous so that after eating a large “steak supper,” 
he again felt hungry in 2 hours. His blood picture improved almost miracu- 
lously, the hemoglobin rising in 3 days to 46 per cent, in 11 days to 72 per 
cent, in 25 days to 82 per cent. The headache, weakness, dyspnea, pallor 
dipppeared quickly, but the patient complained bitterly of pains in his 
joints. The spine was quite stiff (“poker spine”), as was the lower back. 
He was accordingly given 3 injections of typhoid vaccine intravenous!}' at 
weekly intervals. Although these gave transient relief, there was very 
little permanent response. On November 1, 1930, he looked rather poorly. 
Arthritis had been severe, preventing sleep at times. Tongue had become 
sore in the past 2 weeks. He had been taking the iron medication rather 
irregularly, from 2 to 6 gm. daily. There was some weight loss (to 134 
pounds). Hemoglobin was 65 per cent (T), a distinct drop. Heat, massage, 
physiotherapy, etc., were advised. 

Summary of Case 2. A 29-year-oId American developed severe 
anemia (said to be pernicious anemia) in 1927. This was treated with 
liver and iron, with recovery. In 1928, there u'as a relapse of anemia. 
Examination disclosed a “secondary” type of anemia: hemoglobin, 
42 per cent; red blood cell count, 3,470,000 per cu. mm.; white blood 
cell count, 4400 per cu. mm.; hypochromia and an average red blood 
cell diameter of 6.14 micra. No cause for this “secondary” anemia 
could be found. Gastric analysis showed free hydrochloric acid 
after a test meal. Bone-marrow biopsy, despite the anemia, dis- 
closed crowding of the marrow with erythro- and normoblasts. 
Tliere was prompt response to a mixed treatment of liver, iron, and 
liver extract. The patient felt well for almost 2 years, but again 
became weak, dyspneic and pale in August, 1930. On September 2, 
blood showed hemoglobin, 3S per cent; red blood cell count, 3,800,000 
per cu. mm. He had been taking at least I pound of liver daily for 
3 weeks; in spite of this pallor had been growing steadily worse. 
Liver was discontinued and he was given iron and ammonium 
citrate in doses of S gm. daily. There was prompt response, so that 
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on September 27 (24 days after beginning treatment) hemoglobin 
was 82 per cent and red blood cell count was 5,400,000 per cu. mm. 
However, although his strength, color and appetite became normal, 
arthritis persisted, preventing sleep at times. He lost weight, 
developed a sore tongue, took his medication irregularly. On 
November 1, 1930, hemoglobin was 65 per cent (T), and red blood 
cell count 4,600,000 per cu. mm. In this case, then, there were 3 
relapses of severe anemia which, during the first relapse was con- 
sidered to be “pernicious,” during the second, was thought to be a 
peculiar type of “secondary” anemia, but which was at the third 
relapse considered to belong to a disease entity closely resembling 
pernicious anemia clinically, and probably an unusual type of 
pernicious anemia with a normoblastic rather than a megaloblastic 
marrow. 

Case 3. — B. I. H., No. 3254. B. S., a housewife, aged 23 years, a native 
of Russia, was admitted to the Beth Israel Hospital on July 26, 1929, for 
study of anemia. Family history was unimportant. She said she had Ijeen 
more or less pale since infancy and had never been very strong. She 
had had since infancy attacks of diarrhea which were ordinarily associated 
Avith marked pallor. At the age of 15 she was admitted to a Russian hos- 
pital for study of anemia which was associated with a “big stomach.” 
She was given 16 subcutaneous injections, and medicine by mouth. Pallor 
disappeared Avithin the course of 2 months. HoAvever, a year later, being 
faced Avith a good deal of housework, she again became pale, again entered 
the same hospital, and Avas again relieved. She was Avell from that time 
until 6 months after the birth of her first child in January, 1929, AA'hen she 
again became Aveak, pale, and increasingly dyspneic. Her appetite became 
very poor. There Avas occasional tingling of the fingers but no burning 
of the tongue. Examination disclosed marked pallor. The tongue Avas 
smooth at the edges, the papillae not being Ausible. The liver Avas question- 
ably felt at the right costal margin; the spleen Avas not felt. Skin shoAved 
fairlj'^ numerous ecchjTuoses and petechiae. Reflexes were normal. 

Laboratory Data. On admission hemoglobin was 35 per cent (T); red 
blood cell count, 2,100,000 per cu. mm.; white blood cell count, 3240 per 
cu. mm.; poljunorphonuclears, 54 per cent; ljanphoc 3 des, 40 per cent; mono- 
cytes, 5 per cent; eosinophils, 1 per cent. On July 30 the blood platelets 
Avere much reduced, Ijcing 44,000 per cu. mm., bj' a pipette method and 
56,280 per cu. mm., bj" the author’s indirect method. Reticulocj'tes 
numbered 1.5 per cent; poljmiorphonuclears Avere 30 per cent; Ij'mphocjdes, 
54 per cent; monoc 3 ’’tes, 9 per cent; eosinophils, 5 per cent; basophils, 2 
per cent. The red blood cells shoAA'cd extreme change in size with manj’ 
microcjdes; aA^erage erythrocj4e diameter AA'as 5.72 micra, variation from 
3 to 10 micra. There was marked achromia, marked change in shape and 
slight polj'chromatophilia. The blood platelets Avere much reduced on 
blood smear. Bleeding time AA'as 12.5 minutes, definiteh' increased; coagii- 
lation time 2-1 minutes; clot retraction Avas fair. Fragility test Avas AA'itliin 
nonnal limits — hemol>'sis beginning at 0.46 per cent of sodium chlorid and 
being complete at 0.36 per cent. SeA'cral urines and stools AA'ere normal. 
The jMosenthal test shoAved good A'ariation in specific graA'ity. Icteric 
index AA-as 4. Gastric analysis showed no free liA'drochloric acid in the fasting 
contents; 1 hour after a test meal there was 1 unit of free liA'drochloric acid 
present, total acidity being S. Gastrointestinal Roentgen raA'.s shoAved 
at first an irregular duodenum suggesting ulcer, but after the subcutaneous 
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Fig. 1. — (C) — PliotoniiproKraph of stomal bone-marrow biopsy. Case 1. .Tilly 10, 
1930. X 000. Note the excoecliiif'ly hyperplastic marrow despite the extreme 
anemia (hemoglobin 15 per cent, red blood cell count 2,000,000). The large majority 
of the cells are jiale staining erythroblasts, among which are intersiiersed the more 
mature normoblasts with pyknotic nuclei. 
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injection of atropin this irregularity disappeared leading to a roentgenologic 
diagnosis of a normal gastrointestinal tract. Bone-marrow biopsy on July 
31, 1929, disclosed, despite the severe anemia, a marrow crowded with 
erythro- and normoblasts, manj'^ more being present than normall 5 ^ Three 
hundred nucleated red cells were seen simultaneously with 160 white cells, 
a ratio of 3 to 1.6, abnormally high (normal about 1 to 1). Of these nucle- 
ated red cells, 59.3 per cent were normoblasts, 37.0 per cent erythroblasts, 
and 3.7 per cent megaloblasts. Two megakaryocytes were seen in this 
count. 

Clinical Course. On August 4, 1929, iron and ammonium citrate in 
doses of 2 gm., 3 times daily were begun. This resulted in rapid clinical 
and hematologic improvement. Reticulocyte count, white blood cell 
count, polymorphonuclear count, platelet counts all showed prompt rises. 
On August 7, although there was no rise in red blood cell count, reticulo- 
cytes had risen to 6 per cent and blood platelets were now very abundant. 
On August 11, the blood smears were found crowded with platelets; on 
actual count they numbered 1,375,000. Ecchjunoses and petechise 



promptly disappeared. Soon there was rise in both hemoglobin and red 
blood cell count, so that on September 6, hemoglobin was 60 per cent (T), 
and red blood cell count 3,410,000 per cu. mm. She returned in October, 
however, feeling rather poorly again; she had discontinued the iron solu- 
tion to great extent because of a dislike for its taste. She was accordingly 
given reduced iron in doses of 2 gm. twice dail}^ and later ad\’ised to eat 
h pound of liver daily. There was fairly good response to this therapy 
from that time on until the follovung spring, although the red blood cell 
count showed a much greater rise than did the hemoglobin which persisted 
at about 50 per cent. On May 21, 1930, she showed again a definite drop 
in counts and was advised again to continue with iron medication which 
she had almost completely discontinued. She was not seen again until 
November 12, 1930, when she again came to the clinic. She had discon- 
tinued iron medication several months previously. Hemoglobin had again 
dropped. Iron was again begun but without much change in counts. 
When copper sulphate was combined with the iron medication, there was 
striking response. 

vou IS2. NO. A. — OCToiir.n, 1931 
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showed a faint trace of. free hydrochloric acid after test meal. The 
blood showed a moderate degree of hypochromic anemia. Treat- 
ment with moderate doses of iron resulted in definite, though slight 
improvement; there was no improvement with liver; but on meat 
juices, etc., there was prompt increase in hemoglobin and red blood 
cell count. It was felt that this was a case of primary hypochromic 
anemia, a variant of the ordinary hyperchromic, macrocytic “per- 
nicious” anemia. 

Case 6 .— K.N., an American housewife, aged 37 years, was referred 
to the writer on August 30, 1930, b 3 ’’ Dr. Maurice Evans of Boston, Massa- 
chusetts, for diagnosis and treatment. Family, marital, and past history 
were not significant. She complained of frequent head colds which were 
often accompanied by general aches and pains, sore throat, and slight fever, 
and persistent cough. She was nervous and easily upset. She felt con- 
stantly weak, tired, and without ambition. About a year previously she 
began to grow pale; shortly thereafter the tongue became itchy and very 
sore to acid fruits, etc. She had no gastric distress and there were no pares- 
thesias of the extremities. She had alwaj'^s eaten a well-balanced diet with 
plenty of fruit, green vegetables, and meat; lately there had been marked 
loss of appetite, with some diminution in food intake. She had lost 10 
pounds in weight in the past year. 

Examination revealed a well-developed, rather thin woman, definitely 
pale. The pallor was “white” with no trace of jaundice to the skin or 
sclera;. The tongue was extremely smooth and glistening, with no visible 
papilla;. There was no splenic or hepatic enlargement, and no masses were 
felt. Ljunph nodes were not enlarged. Reflexes were hyperactive; there 
was no loss in vibratory sense. Blood pressure was 110 systolic and 60 
diastolic. Urine was normal; stools showed no occult blood; Roentgen ray 
of the chest was negative. Gastric analysis showed no free hydrochloric acid 
1 hour after the injection of 0.4 mg. of liistamin subcutaneously. Blood 
Wassermann reaction was negative. Blood studies showed: hemoglobin, 
45 per cent (T); red blood cell count, 3,850,000 per cu. mm.; wliite blood 
cell count, 5600 per cu. mm.; polymorphonuclear cells, 58 per cent; bonpho- 
cytes, 30 per cent; monocyies, 9 per cent; eosinophils, 1 per cent. There was 
moderate to marked hjqjochromia of the red blood cells with moderate 
change in size and shape and no polj’^chromatophilia. The blood findings 
4 days later were practically identical. On tliis day (September 3) she was 
started on iron and ammonium citrate, 2 gm. 3 times daily (but took doses 
of onl}'^ 1 gm.). She was also requested to eat more food, particularly milk, 
between meals. On September 8, the tongue had practically ceased troub- 
ling her; she had gained 2 pounds in weight and hemoglobin had risen 
slightlj’-_ to 48 per cent (S). She was asked to take 8 gm. of the iron and 
ammonium citrate daily, but this upset her so that she vomited and took 
the iron infrequentlj' (about 2 gm. dailj'). On September 15, hemoglobin 
had risen to 56 per cent (S), and red blood cell count to 4,300,000 per cu. 
mm. She continued on 2 gm. of iron dail 3 ^ On September 23, hemoglobin 
was 56 per cent (S) and red blood cell count 5,100,000 per cu. mm. On 
October 6, tonsillectomj’ was performed bj' Dr. Evans. She discontinued 
iron at this time. On November 4, hemoglobin was 00 per cent (S) and 
red blood cell count was 4,800,000 per cu. mm. She was advised to con- 
tinue with 11 gm. of iron dailj'. On December 10, hemoglobin was 08 per 
cent (S) and red blood cell count 5,100,000 per cu. mm. She felt entirely 
well. She continued to take 1 gm. of iron daily and on February 17, 1931, 
she showed the surprising figures of hemoglobin 96 per cent (S) and red 
blood cell count 6,200,000 per cu. mm. 




Table 6. — Case 
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plentifully buttered, 1 egg, 2 cups of tea with sugar; morning luncheon- 
orange, 2 crackers; dinner— 4 ounces of broiled steak, 1 potato, 2 green 
vegetables, 4 slices of buttered bread, jelly, 2 cups of tea; afternoon luncheon 
—fruit and milk; supper— 4 to 5 slices of bread and butter, potatoes, cake 
and tea; night luncheon— fruit. Hemoglobin and red blood cell count had 
risen sharply, the color of the hands, face and mucos® being noticeably 
improved. She was asked to continue with 6 gm. of iron daily, and there 
was continued rapid improvement in both hemoglobin and erythrocyte 
count. 

Summary of Case 6. A French-Canadian woman, aged 28 j’^ears 
had been pale since childhood. Five months before admission she 
was delivered of a baby but had remained well until 3 weeks before 
admission when she suddenly developed some peculiar mental symp- 
toms which were repeated on the morning of admission. The diag- 
nosis of hysteria was made. She was found to have a moderatelj'’ 
severe anemia of the hypochromie type associated with complete 
absence of free hydrochloric acid. There was prompt response to 
large doses of iron. 

Case 7. — Catherine T. McC. (Boston State Hosp. No. 26253).* A 
single woman, aged 49 j'-ears, was committed to the hospital on September 2, 
1925, for treatment of an “undiagnosed psychosis, (?) mental deficiency.” 
Family history was irrelevant. At the age of 3, a questionable hydroceph- 
alus was found. She was mentally below par, and, finall}’- developing 
hallucinations and other mental sjTnptoms, was committed to the Boston 
State Hospital. Physical examination was essentially negative except for 
slight pallor and a large head. 

In May, 1930, Dr. Trjmn noticed that the patient was pale. Blood studies 
at this time showed a “secondary” type of anemia: hemoglobin, 60 per 
cent _(T); red blood cell count, 4,000,000 per cu.mm. No cause for the 
anemia could be discovered, although it was felt that it might be associated 
with menopausal sjmiptoms., ie.,: catamenia every 2 to 3 months, and 
slight menorrhagia. The dietary was the ordinary hospital one, perhaps 
somewhat deficient in meats, but apparently adequate, since no dietarj' 
deficiency could be demonstrated in the other patients. Pills of ferrous 
carbonate (1 gm. daily) were given, though not regularlj’', from Maj’’, 1930, 
until Februar}’’, 1931. Despite this treatment the anemia became progres- 
sively worse as maj’^ be seen from Chart VI so that on Februar}' IS, 1931, 
hemoglobin was 47 per cent (S) and erythrocyte count 3,800,000 per cu.mm. 
Gastric analysis, done by Dr. Raskind, disclosed complete absence of free 
hydrochloric acid after histamin stimulation. 

The VTiter Avas asked to see the patient on Februarj' 19. She was found 
to be up and about the ward, fairly alert mentall)’’ and able to answer 
questions rationallj'. She felt well and had no complaints. Physical 
examination showed a pale, rather obese Avoman AA'ith “pepper-and-salt” 
hair such as is seen frequently in pernicious anemia. The mucosa and 
conjunctiva were quite pale. There was no icterus. The tongue was 
completely smooth, being entirelj’ dcA’oid of papilla, someAA’hat atrophied 
and shiny. Reflexes AA'erc somewhat exaggerated. 

The urine showed traces of sugar from time to time. Stools Avere negatiA’c 
for occult blood. Icteric index AA’as 4. Blood studies shoAved a hjqiochromic 
anemia, red blood cells being markedly hA'pochromic and A-arj'ing A\-idely 
in size and shape. AA’crage red blood cell diameter AA’as G.4S micra, cells 

* I am enabled to report this case throuch the courtesy of Dr. Tr>-on of the medic.al 
staff of the Bo.ston State Hospit.al. 
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varying from 3.0 to 7.5 micra in size. Forty-seven per cent of the cells were 
6.0 micra or less in diameter. 

The diagnosis of primary hj’pochromic anemia was made and the patient 
started on ferric and ammonium citrate, 8 gm. daily, on February 20, 1931. 
There was a good reticulocyte response which reached its peak (7.3 per 
cent) 5 daj'^s after treatment was begun. Hemoglobin rose slowlj', but 
erythrocjdes lagged. Obseia^ations are still being continued on this patient. 



Summary of Case 7. A 49-year-old inmate of a State hospital for 
the insane was found to have a moderate degree of hypochromic 
anemia without apparent cause. There was atrophied tongue and 
achlorhydria. Treatment with iron relieved the anemia. 
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Analysis of Cases. Sex. In the 7 cases described here, 6 "were 
females and 1 a male; in 3 cases seen by Young at the Boston Dis- 
pensary,* all were females. Ail authors who have written on the 
subject are agreed that the disease is typically seen in women. 
This has naturally led to the thought that there might be a relation- 
ship to chlorosis, in fact a “latter-day” chlorosis. Sepannen,^^ on 
the basis of 278 adequately studied cases of hypochromic anemia 
of all types, finds that “simple” anemias are much more common in 
women than in men. 

Age. Of the 7 cases studied here, 2 were in the second decade, 
3 in the third decade, and 2 in the fourth. The 3 Boston Dispensary 
cases, ranged in age from 37 to 45. MeulengrachT^ states that these 
cases ordinarily occur in the fourth decade of life. This is in contra- 
distinction to chlorosis, which, authorities agree, develops typically 
in girls from 14 to 20 years of age, and is rarely seen after the age 
of 30. 

Nativity. The cases of the present series were divided as follows; 
1 Canadian-Irish, 2 Americans, 1 Russian- Jew, 1 Scotch, 1 French- 
Canadian, and 1 Irish-American. Apparently these cases may 
occur in any nationality. They have been reported from Germany, 
Canada, the Scandinavian countries, and from this country. Brovm 
eyes and brown hair, said to be uncommon in patients with per- 
nicious anemia, were fully as common in the present series as blue 
eyes and blonde hair. 

Symptoms. Ordinarilj^ onset of symptoms is associated with 
development of severe anemia with its sequel® of dyspnea, weakness, 
and fatigue. Burning tongue, digestive disorders, paresthesias are 
common, particularly if the anemia is severe, although in Case 4 
symptoms referable to the central ner\mus system were dominant 
despite the relative mildness of the anemia. The characteristic 
features in the sjTnptomatoIogy are their chronicity, and the ten- 
dency to development of relapses which are ordinarily associated 
with mild infections, slight bleeding, or fatigue due to increased 
exertion. YTien a definite story can be elicited, relapses are found 
to occur during the fall and winter, remissions during the summer. 
Headaches and vertigo are common. Dyspnea and palpitation 
are the rule. Anorexia is common; diarrhea may occur. Menstrual 
disorders may develop. 

Physical Examination. Examination discloses pallor of varying 
degree, a pallor without icterus. The “greenish pallor” said to be 
characteristic of chlorosis was not seen in the patients of this series 
except possibly in Case 4 during her third relapse. The tongue is 
invariably smooth, shiny, frequently reddened and ordinarily with- 
out coat. It is tj-pical of the tongue of pernicious anemia. The 
spleen may at times be felt, but is not usually enlarged. _ Hiere 
may be signs of “combined system disease,” such as diminished 

* Personal communication to the author. 
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vibratory sense, diminished knee jerk, positive Babinski, etc. 
Changes in the finger nails (“ spoon” nails, brittle nails) are common. 

Laboratory Data. 1. Gastric Analysis. The gastric juice ordi- 
narily shows either absent or markedly diminished hydrochloric 
acid. ICaznelson, Beimann, and Weiner* found all their cases achylic. 
The authors who mention this disorder, usually in passing, state 
that it is a simple anemia associated with achylia. It is interesting 
to note in this connection that chlorosis was generally associated 
with hyperchlorhydria. In the 7 cases reported here, 4 (Cases 1, 5, 
6, 7) were completely achylic. The others showed some, though 
usually markedly diminished, secretion. In the 3 cases of Young’s 
at the Boston Dispensary, all showed achylia even after subcutaneous 
injection of histamin. Achylia is thus usually present, but is not a 
constant finding. 

2. Icteric Index. This was found to be low in those cases in 
which the test was performed. In Cases 1, 3 and 7, the index was 4 
(normal 6 to 10). The low index is probably due to the normal 
amount of blood destruction in the presence of diminution in number 
of red blood cells. 

3. Blood Findings. Hemoglobin is reduced to a greater degree 
than the red blood cell coimt. The color index is thus below unity 
and the red cells hypochromic. The lowest readings of hemoglobin 
and red blood cells were seen in Case 1— hemoglobin 12 per cent (S) ; 
and red blood cell count 1,800,000 per cu.mm. Besides the hypo- 
chromia, changes in size and shape of red blood cells are quite 
striking at times. Polychromatophilia and increase in reticulocytes 
are not ordinarilj’’ seen. Normoblasts may at times be seen, espe- 
cially if the anemia is severe. Red blood cell diameter is much re- 
duced, ranging in these cases from 5.8 to 6.2 micra. Leukopenia 
(to as low a figure as 2 to 3000 white blood cells per cu.mm.) is the 
rule, this being due to an absolute reduction in granulocytes. The 
nuclei of the polymorphonuclear cells are usually many lobed, resem- 
bling the “pernicious anemia neutrophil.” The lymphocytes are 
increased in relative number. Monocytes are ordinarily diminished. 
Blood platelets are ordinarily diminished during relapse but may be 
greatly increased during remission. During this phase, there is a 
rise in reticulocytes, not to so great an extent, to be sure, as in per- 
nicious anemia, but to fairly high levels (9 to 10 per cent). This 
rise usually occurs within a few days after onset of therapy, at a 
somewhat shorter interv'al than in pernicious anemia. Leukocytes 
may be 10,000 or 12,000 per cu.mm., the increase being due to a 
marked rise in poljanorphonuclear cells. Blood platelets become 
increased to a striking degree— in 1 case rising from 40,000 to 
1,250,000 per cu.mm. Once having become increased, they tend to 
remain at a high level. 

4. Bone-marrow Biopsy. Biopsy of the sternal marrow was per- 
formed in 3 of the present series of cases, the technique of Seyfarth*'* 
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being used. Smears and sections were made. The same findings 
were present in all 3 cases. Despite the severe anemia, the leuko- 
penia, the reduction in thrombocytes— all of which would lead one 
to suspect some degree of aplasia of the marrow— the bone marrow 
was crowded with nucleated red cells.* These were all of the normal 
erythronormoblastic type, no megaloblasts being seen. Islands 
of erythroblasts were common. These were composed of fairly 
large hemoglobin-containing nucleated cells, larger than the normo- 
blast and containing a nucleus composed of blocks of chromatin. 
Kaznelson, Reimann, and Weiner^ have described this identical 
picture in their biopsied cases of the disease. The overabundance 
of nucleated red cells, the islands of immature hemoglobin-con- 
taining cells are reminiscent of the state of the marrow in pernicious 
anemia, in which, despite the anemia, there is overabundance of 
nucleated red cells and islands of a special type of immature red 
cells— the megaloblast. 

Treatment. One of the most characteristic features of the disease 
is the prompt and dramatic response to large doses of iron. It has 
been the experience of all who have written on this subject that the 
dosage of iron must be large, from 3 to 6 gm. daily. In Central 
Europe reduced iron has been used. In a large group of patients 
with hypochromic anemia of all types, the author has used with 
excellent results the soluble ferric and ammonium citrate in 25 
per cent aqueous solution. The dosage has varied from 2 to 8 gm. 
daily. In these cases of primary hypochromic anemia a dosage of 
3 to 6 gm. daily has been found adequate to induce a remission with- 
in 3 to 5 days. On the third or fourth day following the induction of 
treatment with iron, the patient may suddenly develop a sensation 
of strength and well-being heretofore absent, as well as a desire to 
eat. The appetite becomes voracious, the soreness of the tongue 
disappears, paresthesias, if present, diminish, and there is marked 
gain in weight. This is well brought out in Cases 1, 2 and 6 of this 
series. Coincident with the onset of these symptoms, there is a 
rise in reticulocytes which has been discussed above. The sudden- 
ness of onset of remission, the voracious appetite which develops, 
are strikingly reminiscent of the effect of liver extract in patients 
with pernicious anemia. As with liver in the latter disease, the 
dosage of iron in primary hj^iochromic anemia must be adequate. 
Thus in Case 1, there was a cessation of rise in hemoglobin red blood 
cell count on 3 gm. of iron daily, but with 6 gm. daily, there was 
again a prompt response. If the iron is discontinued, a relapse may 
occur (Cases 1, 2, 3). These considerations are suggestive of a 
deficiency in iron. It is probably advisable, therefore, when normal 
hemoglobin and red blood cell counts have been obtained, to main- 

* It h.is bten conclusively shown by Custer and others that the marrow of difTercnt 
tones n-ill show widely different pictures in a Riven case. The sternal marrow is 
notoriously one of the last to tocome hypoplastic.— Editou’s Note. 
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tain the patient on a relatively small dose (1 gm.) of iron daily. 
Table 8 presents in. tabular form the symptoms, signs, and labora- 
tory data noted in the cases presented in this paper. 

Discussion. As noted in the introduction, it seems difficult, so 
firmly has the idea become ingrained, to conceive of a primary 
anemia with the so-called “secondary anemia”— hypochromic, 
microcytic— type of blood picture. The entire classification of the 
anemias is at the present writing in a state of confusion: pernicious 
anemia no longer has its pernicious outlook; we see no more of the 
“green sickness” clilorosis. It would be advisable, to be sure, to 
classify the anemias on purely etiologic grounds, but this ideal is as 
yet far from attainment. Some of the proposed classifications, each 
emphasizing a different angle of the problem, are as follows: (lo) 
inimary (cause not known) and (Ih) secondary (cause known) ; (2a) 
essential (in which the anemia is the dominating symptom) : chloro- 
sis, pernicious anemia, aplastic anemia, familial hemol3i;ic jaundice 
and (2b) secoiidary (in which the anemia is a phenomenon secondary 
to a separate disease entity); (3a) hyperchroviic (in which there is 
anemia and yet the red blood cell has its full complement of hemo- 
globin) and (Zb) hypochromic (in which the red blood cell is insuffi- 
ciently filled with hemoglobin); (4a) macrocytic (in which the a^'er- 
age red cell diameter is above the normal of 7.5 to 7.8 micra) and 
(46) microcytic (the average red blood cell diameter below 7 micra) ; 
(5a) anemias due to faulty blood formation (pernicious anemia, chlo- 
rosis, aplastic anemia) and (5b) increased blood destruction, etc. In 
spite of all these attempts to classify the anemias on purely hema- 
tologic or physiologic grounds, the old descriptive names of pernic- 
ious anemia, chlorosis, familial jaundice have persisted in current 
usage. Until the ideal classification based on etiology is attainable 
it might be advisable to classify the anemias on purely histopathologic 
grounds. Thus pernicious anemia would be megaloblastic anemia ; 
the name aplastic anemia would stand; the anemia here discussed 
would be erythronormoblastic anemia; the anemia of familial jaundice 
might be reticuloendothelial or macrophagic anemia. It is true that 
the histopathology of the bone marrow has not as yet been sufficiently 
studied to permit any clear-cut descriptions of all the anemias, but 
with the increasing use of the bone-marrow biopsy as a diagnostic 
procedure, this might be possible. It is to be remembered in this 
connection that such an admittedly temporary descriptive classifica- 
tion is widely used for tumors where again the etiology is unknown. 

The megaloblastic (hyperchromic, macrocytic) anemia called 
“pernicious” has been shown by the researches of Castle^ to be a 
virtual deficiency disease due to inadequate protein digestion in a 
peculiarly diseased stomach. However, the cause for the gastric 

* Since wTitiiiK this pnpor, further data on the effeots of various suli'tances on 
the anemia have been obtained. It is planned to incorporate tiiesc dat.a in another 
article. 
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atrophy has not as yet been found; nor has it been determined why 
these individuals develop an embryonic megaloblastic reaction 
rather than the ordinary erythronormoblastic response; again the 
cause of spontaneous remissions has not been elucidated. The mega- 
loblastic marrov,' has brought up the idea of a constitutional factor-- 
well borne out in certain pernicious anemia families. At any rate 
there is now no question that gastric digestion in pernicious anemia 
is at fault. This is seen to be due to gastric atrophy which in turn 
may be occasioned by unknown factors or may be congenital, 
syphilitic, infectious, or the result of pregnancy.*® Various authors 
have concluded that pernicious anemia is a symptom complex due 
to diverse causes associated with a constitutional factor: a megalo- 
blastic bone-marrow. This highly unusual marrow is, in the final 
analysis the only pathognomonic sign of the disease— the sympto- 
matologj’- of jaundice, macrocytosis, hyperchromia, smooth tongue, 
nervous system signs, gastric anacidity, even response to liver 
therapy being possible in other conditions. It may well be, there- 
fore, that (1) given an embryonic rest of megaloblasts in the bone 
marrow, an individual with (2) gastric atrophy may, with (3) a stim- 
ulus, such as infection, pregnancy or fish tapeworm, develop the 
anemia ordinarily spoken of as pernicious. It is possible, however, 
that everj' individual (regardless of embryonic rests or constitutional 
types) who has the type of gastric atrophy found in pernicious 
anemia will in the course of time develop the peculiar bone-marrow 
picture which is formd in pernicious anemia. This concept is cer- 
tainly difficult of proof. 

The group of cases presented in this paper parallels verj"^ closely 
a group of cases of pernicious anemia; at times the resemblance is 
indeed striking. Thus in Case 1 we see a history of remissions and 
relapses, sore tongue, paresthesias, diarrhea, a smooth tongue, 
absence of hydrochloric acid after histamin, neurologic signs, 
leukopenia, thrombocytopenia — in fact all the sjTnptoms and 
signs of pernicious anemia except the hyperchromia, the macro- 
cjdosis, and the elevated icteric index. In the final analysis, the 
only difference between the 2 tjqies of cases is that in pernicious 
anemia the marrow is crowded with megaloblasts which, if not 
embrj'onic, are certainl 5 " not normal; whereas in the other type, one 
sees an erythronormoblastosis: a crowding of the marrow with 
smaller, more normal cells. In both types there appears to be a 
defect in maturation, for despite the marked hyperplasia of nucleated 
red cells there is in both instances a marked anemia. The defect 
in maturation in the first type has been shown by Castle® to be due 
to a virtual deficiency in a certain protein subsequent to impaired 
gastric digestion. Most of the cases presented here are deficient in 
free hydrochloric acid which hints at some gastric disturbance. The 
accompanying glossitis is also evidence in this direction. The defec- 
tive gastric digestion may lead to an inadequate digestion of organic 
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iron, thus permitting (to paraplirase Castle*) the development of a 
virtual defieiency in the presence of a diet adequate for the normal 
individual. This defective maturation of red cells may be remedied 
in the first instance by sufficient dosage of liver extract, properly 
digested protein or gastric extract; and in the second instance by 
inorganic iron in sufficient dosage. Wiether disturbed protein 
digestion alone brings about a megaloblastosis or whether an embry- 
onic rest of megaloblasts is also necessary is not yet clear. In this 
connection, one may speculate that an individual with a megalo- 
blastic marrow will develop under certain conditions the ordinary 
pernicious anemia, whereas one with a normal marrow will under 
the same conditions develop the type of anemia presented here. 

Apropos of this, the interesting observation has been made by 
Faber and Gram® of a family in which there were 3 patients with 
achylia gastrica; 2 of them, father and son, died of pernicious anemia, 
the third, a daughter showed a pronounced “relapsing microcytic 
type of anemia.” The latter patient (“curiously enough,” the 
authors note) showed a typical glossitis. 

More extended observations on this unusual family have recently 
been made bj'’ Gram.'® He has been able to study 3 generations. 
The father and his 2 eldest sons died of typical pernicious anemia. 
A daughter, aged 43, in 1919 had achylia gastrica, glossitis, and a 
microcytic anemia relieved by iron. In 1928, she had a “latent” perni- 
cious anemia blood picture, and in 1929 full-blown pernicious anemia. 
Another daughter of 47 also had a pronounced microcytic anemia 
associated with achylia and responding to iron. Of 10 grandchildren, 
most had marked hyperacidity and gastric hypersection, interpreted 
as possible gastritis. Gram felt, on the basis of these observations, 
that pernicious anemia was dependent on an hereditary factor and 
that it might pass tlirough these phases: acid gastritis, slight tem- 
porary “simple” anemia, dyspepsia, glossitis, achylia, severe 
temporary “simple” anemia, and finally pernicious anemia. Other 
authors have noted the occurrence of a “simple” anemia in members 
of a family in which pernicious anemia is present. 

Faber® in 1913 first pointed out that an anemia of some type was 
found in 28.5 per cent of 207 patients with achylia. In 1924, the 
same author® found anemia (usually hypochromic or “simple”) 
in 41 per cent of all cases with achjdia. Kaznelson, Reimann, and 
Weiner^ also have observed 25 cases identical with the ones described 
here; they discuss gastric achylia as an etiologic factor. 

McLester,'^ in a recent article on “Clinical S^^^dromes that Include 
Achlorhydria,” reports a few cases with the typical sjunptomatology 
of pernicious anemia, sore tongue, and achlorhydria. His Cases 
1, 2, 3, and 7 resemble the ones described here. In Case 2, iMcLester 
makes the interesting observation that he is “inclined, in spite of 
failure to find typical blood changes, to regard her disease as per- 
nicious anemia.” He states that the “difficulty of categorically 
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labeling these patients illustrates the possible kinship between the 
diseases of this group.”- Christian/* in an article on “The Achlor- 
hydria Family Tree of Diseases” made somewhat similar observations. 

The reasoning, which takes into account "embr 3 mnic rests,” 
etc.,'® is speculative, and somewhat impaired bj^ the experiments 
of Castle.* In one of these, protein incubated with the gastric 
juice of 2 cases of “chronic chlorosis” Avas active in causing a remis- 
sion in pernicions anemia. The reverse was apparently not tried. 
Further experimentation on these points is advisable. The observa- 
tions in Gram’s'* familj" of pernicious anemia, particularly on the 
patient who passed through the stages of microcytic anemia, latent 
pernicious anemia, and full-blown pernicious anemia, are interesting 
in this connection. I have recentlj'^ observed at the Beth Israel 
Hospital another instance of this transition from a hypochromic 
anemia responding to iron to a hj^perchromic anemia tj^jically 
“pernicious” responding to liver. From the above speculations 
and with the cases presented here in mind, the possibility presents 
itself that “pernicious” anemia may be of 2 types; the ordinary 
megaloblastic (macrocytic, hyperchromic) and the unusual (or but 
little known) erjdhroblastic (microcytic, hypochromic) anemia. 

What relationship has primarj'^ anemia of the erythroblastic, 
hj’^pocliromic type to another disease called chlorosis? This disease, 
a primarj^ or essential anemia occurring in women and character- 
ized by an extremely low color index, is unh'ersally considered to 
be at the present time almost defunct. One of the mysteries of 
medicine is how a disease so common in 1880 and 1890 , should in 
1930 have become so rare that one never sees an example of it. 
It is possible, to be sure, that the diagnosis of chlorosis ivas being 
made so commonly during the last century, that anj" girl or young 
Avoman who was slightij- pale and aa'Iio complained of fatigue, Aveak- 
ness, Amrtigo, and menstrual disturbances Avas considered to be 
chlorotic. At the present time, the tendencj'^ maj- be to call these 
cases "neurosis” and the accompanjdng anemia (alAA'aj'’s of the hypo- 
chromic type) “secondarA'.” Can it be that the cases described 
here are not realty instances of a “ncAv” type of idiopathic anemia, 
but rather examples of chlorosis? Mills, '* in discussing “idiopathic 
hj'pochromic anemias” speaks of “present-day chlorosis,” in Avhich 
the hemoglobin is reduced, although the red blood cell count is 
normal, as are the counts of the Avhite blood cells and blood platelets. 
He says that free hydrochloric acid is not infrequently absent from 
the gastric juice and that response to Blaud’s pills is rare; he recom- 
mends highly ultra-violet ray therapy. Schuitcn* also speaks of this 
latter-day chlorosis (“spiit-chlorose”) Avhich responds to large doses 
of iron. In discussing the relationship betAveen gastric achylia 
and “simple” anemia, Faber and Gram* state that although tins 
anemia maj^ -resemble chlorosis, it differs from it by its presence in 
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both sexes and by its tendency to recur. Kaznelson, Reimann, and 
Weiner^ call the disease “achylic chloranemia” (achylische chlor- 
anamie). According to various treatises on clilorosis,-^ the disease 
is characterized by very slight, if any reduction in red blood cells 
and by a hyperchlorhydria in the large majority of instances. It 
usually develops at puberty, may recur up to the age of 30, but 
tends to disappear before that age, especially if marriage or preg- 
nancy (or both) have supervened. It is said never to begin after 
the age of 27. Sore tongue and symptoms of combined system 
disease are never mentioned. 

Let us examine critically the case presented here with regard to 
chlorosis. 

Case 1. A married woman, aged 44 years, disease of five years’ 
duration; hemoglobin, 12 per cent; red blood cell count, 1,900,000 
per cu. mm.; white blood cell count, 3200 per cu.mm.; achlorhydria; 
central nervous system manifestations. All of these manifestations, 
the age group, the severity of the anemia appear to rule out clilorosis. 

Case 2. A man, aged 37 years. The sex alone rules out the 
disease, although certain authors report cases of clilorosis occurring 
in men. This is held to be impossible by most authorities. The 
age is wrong for chlorosis. 

Case 3. The marked anemia associated with leukopenia and 
tlu’ombocytopenia, the low gastric acidity, all appear to rule out 
the disease. It is possible, however, that this case might have been 
called chlorosis in the last century. 

Case 4. The age, sore tongue, almost complete absence of free 
hydrocliloric acid from the stomach, the neurologic symptoms 
would rule out chlorosis according to the authorities consulted. 

Case 5. The age, sore tongue, absence of free hydrochloric 
acid from the stomach here again tend to rule out chlorosis. 

Case 6. The peculiar symptomatology, the absence of free 
hydrocliloric acid from the stomach appear to rule out chlorosis. 

Case 7. The age, the gastric anacidity again appear to rule out 
chlorosis. 

To summarize, the last 4 cases, being relatively mild, suggest 
chlorosis but are probably ruled out by the age groups, the lingual 
manifestations, the tendency to diminution or absence of free hydro- 
chloric acid, and central nervous system symptoms. The first 3 
cases are too severe to be classed as chlorosis. After all, when we 
discuss chlorosis, we are speaking of what is to us of the present 
medical generation an indefinite disease with a peculiar name and 
an unlniown pathology. Until we know more of the pathology* 
and pathologic physiology of that disease, it seems wise at present 
to drop the term chlorosis. If the instances of so-called chlorosis 
are intensively studied with present-day methods, it is possible 
that they will all be placed in the group under discussion here. 



552 dameshek; primary hypochromic anemu 

The cases described here, then, present a symptomatology which 
is strikingly like that of pernicious anemia. The objective phe- 
nomena of pallor, smooth tongue, central nervous system manifes- 
tations, and achlorhydria resemble pernicious anemia; the blood 
findings of achromia and microcytosis at first glance seem to rule 
out pernicious anemia, but when one considers that the marrow in 
both cases is hyperplastic— in pernicious anemia megaloblastic, in 
these cases erythronormoblastic— and the immature nucleated red 
cells ready to maturate if given the proper stimulus, the blood 
picture becomes rather subsidiary to a broader conception of the 
disease. There is possible relationship of this group of cases to 
chlorosis, but in view of such factors as age group, sore tongue, 
achlorhydria, etc., this relationship seems to be minimized. 

Summary and Conclusions. Seven cases of an anemia are described 
in which, although the symptomatology was that of pernicious ane- 
mia, the hematologic findings were those of a “secondary” anemia. 
Most of these cases gave a history of remissions and relapses of 
anemia, sore tongue, gastro-intestinal sjTnptoms, and parasthesias. 
Objectively, they showed pallor without icterus, atrophied tongue, 
“spoon” nails and, at times, signs of “combined system disease.” 
Ail known causes for a secondary anemia were absent. Achlor- 
hydria or hypochlorhydria was present. The blood picture showed 
low color index, hypochromia, low average red blood cell diameter, 
leukopenia, relative lymphocytosis and thrombocjdopenia. Sternal 
bone-marrow biopsies in 3 cases disclosed, despite the severe anemia, 
marked hyperplasia due to crowding with erythroblasts and normo- 
blasts. The anemia and all of the symptoms responded promptly 
to large doses of inorganic iron, but there was a tendency to relapse 
when iron was discontinued. 

The relationship of this anemia to the megaloblastic hypercliroroic 
anemia called “pernicious” is discussed in detail. Pernicious anemia 
shows pathologically a hyperplastic marrow crowded with abnormal 
or embrjmnic nucleated red cells called megaloblasts which appar- 
ently maturate very inefficiently unless liver or stomach or normally 
digested protein is given. The erythroblastic hypochromic anemia 
described here shows pathologically a hyperplastic (sternal) marrow 
crowded with the more normal erytlxro- and normoblasts which 
apparently maturate very inefficiently unless inorganic iron is given 
in large doses. This anemia may be due to a virtual deficiency 
subsequent to inadequate digestion of organic iron. 

The possibility that the cases described here are instances of 
chlorosis is discussed and rejected. 

It is felt (1) that the hjq)ochromic anemia described here is 
“primary” or “essential;” (2) that it is related to pernicious anemia 
of which it may be an unusual type; (3) that it is probably dependent 
upon an inadequate gastric digestion of organic iron which may 
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thus lead to faulty hemoglobin synthesis and improper maturation 
of erythro- and normoblasts in the bone marrow. 

Note. — Since this paper was written 5 other cases closely similar to those cited 
have been observed. 
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In a preliminary paper^ published in February, 1930, the autlior 
reported a series of 10 cases of anemia, all in women, and charac- 
terized by a chronic prolonged course, a “secondary” type of blood 
picture, a tendency to resist ordinary anemia therapy, and almost 
invariably by the absence of free hydrochloric acid from the gastric 
contents. It was further shown that these cases, unusually resistant 
to ordinary therapy, could be greatly benefited by adding small 
amounts of copper salt to Blaud’s mass. The term idiopathic hypo- 
clnomic anemia was suggested for this disease. 

The conviction that such cases represented a disease entity sep- 
arate and distinct from chlorosis and postpartum anemia (Osier'®), 
with which the condition has certain features in common, appears 
to have originated simultaneously in this country^ and in Germany.® 
Isolated instances of “secondary” anemia of undetermined etiology 
have been reported for many years. Faber’s paper' in 1913 contains 
tlie first clear-cut description of the disease. Since this time similar 
cases have been reported by Weiner and Kaznelson® (1926), Spenson® 
(1926) and Altschuller® (1929) and others. Although brief reference 
to simple anemia with achylia was made by Lee and Minot® in 1928, 
the first adequate descriptions of the disease appeared the following 
year.®-® 

Nomenclatme. At the present time there appears to be no 
unanimity of opinion as to the most suitable nomenclature for the 
disease. Weiner and Kaznelson,® who probably deserve credit for 
attempting to establish the disease as a clinical entity, referred to 
the 3 cases which they published in 1926 as “cryptogenic achylic 
chloranemia.” In their later and larger series of cases® they employ 
the term achylic chloranemia. Watkins® uses the rather paradoxical 
title “idiopathic secondary anemia.” Mills suggested the term 
idiopathic hjqiocliromic anemia to overcome the word “secondary,” 
which refers only to tlie type of blood picture. The use of hypo- 
chromic to d^cribe these cases has been accepted independently by 
Schulten® and by Waugh.'® More recently Mettier and Minot" 
(1931) have referred to such cases as chronic chlorosis, though this 
term would appear to be inappropriate as the disease differs from 
clilorosis in that hjiierclilorhydria, not achlorhydria, is a feature of 
the latter. 

In our opinion tlie dioice of a name for tlie disease lies between 
achylic chloranemia and idiopathic hypocliromic anemia or hypo- 
chroraemia. The latter is preferred because occasionally a case is 
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encountered with a small amount of free hydrochloric acid in the 
gastric contents and which cannot be otherwise distinguished from 
typical instances of the disease. Witts’^- suggestion “simple achlor- 
hydric anemia” is open to the same criticism. 

Incidence of the Disease. An accurate determination of the inci- 
dence of idiopathic hypochromemia is not easily obtained in a 
medical outpatient clinic where cases are not classified according 
to disease. In 1929 10 cases were recognized in the medical out- 
patient department of the Montreal General Hospital, and in 1930 
10 new cases out of a total of 6863 medical admissions, though the 
true incidence of the disease is probably much greater. Nevertheless, 
Witts was able to collect only 50 cases at Guy’s Hospital by analyz- 
ing the records from 1922 to 1929. Seppanen^^ has recently invesi- 
gated 209 cases of hjToocliromic anemia. Fifty-five were due to 
hemorrhage, 61 to infections, 33 to malignant tumors and 19, or 
10 per cent, were of the idippathic type. It is of interest that all 
the idiopathic cases were females whereas the other types were 
evenly divided between the sexes. 

Predisposing Factors, (a) Age and Sex. All of our cases have 
been women despite a diligent search for instances of the disease 
among the male sex. Only one instance of the disease in the male has 
been recorded in the literature,^- The disease shows a marked 
predilection for the fourth decade. Fifteen of 23 cases, or 65 per 
cent, occurred between the two ages of 30 and 40 years, usually 
toward the end of this age period. The youngest case was a girl 
aged 26 and the eldest a woman aged 61 years. 

(h) Occupation. Overwork, poor hygienic conditions and im- 
proper food appear to play a minor role in the etiology. A lot has 
been written about nutritional anemia and the militating influence 
of overwork and unhealthy surroundings upon anemia. No doubt 
such circumstances are important, but they are not intimately con- 
cerned in the pathogenesis. Four of the cases in this series lived in 
ideal surroundings and had an abundant and well-balanced diet. 
In but one instance could dietary influences be blamed for the 
anemia and in this case the response to iron and copper therapy 
was rapid and complete in spite of the same home conditions. 

(c) The Influence of Pregnancy. At first sight pregnancy woulvl 
seem to play an important role in the pathogenesis of the disease. 
Three cases gave a history of a number of pregnancies ra])idly suc- 
ceeding each other with the development of anemia during 1 or more 
of these, and 5 others first noticed symptoms following labor or 
miscarriage. A brief resume of 2 of the cases will serve to illustrate 
what is true of all cases, namely, that the iircgnancy is a com])lica- 
tion rather than an ctiologic factor in the disease. 

^ Case 1. ]\Irs. li., 7S33-20, aged 3S years, is the mother of 3 children. 
She first became anemic following the birth of her second child, now 12 
years of age, and at that time was treated with partial success. Ever since 
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this time she has been pale and has had fatigue and dj’’spnea on mild exer- 
tion. Toward the end of 1928 she became worse, having syncopal attacks 
and paresthesia of the fingers and toes. In June, 1929, when her hemoglobin 
was 60 per cent, she was placed on a mixture of iron and copper. In Septem- 
ber, 1930, the hemoglobin was 84 per cent. She returned in October, preg- 
nant and since this time her symptoms have gradually returned. On 
December 24 the hemoglobin was oidy 55 per cent. 

Case 2. The second case is a young woman aged thirty-two years, the 
wife of a dentist, who has been married 8 years and has been sterile. She 
had "always been pale and anemic” and had been treated mth various 
iron prepara.tions for some years. She took liver and liver extract for 
3 months without improvement. Under iron-copper therapy the hemo- 
globin rose from 40 per cent to 80 per cent with disappearance of her 
symptoms and waxy color. A year later she became pregnant, following 
which her pallor temporarily reappeared. 

Obviously pregnancy is not the cause of the anemia in these cases, but 
the added burden which reduces the hemoglobin level to a point incom- 
patible with the pursuit of the ordinary duties of Hfe. Other cases have 
shown similar relapses after focal infection, 

(d) Heredity. Only 1 case of the series gave a family history of 
anemia, but 1 woman brought her daughter, aged 14 years, to the 
clinic where the child w^as found to be decidedly chlorotic. 

Achlorhydria. An important factor common to all cases was the 
marked reduction or complete absence of free hydrochloric acid 
from the gastric contents after the Ewald test breakfast. In this 
series of 23 cases, 19 had achlorhydria, 2 had low free hydrochloric 
acid at one period during the fractional meal and 2 were not tested. 
The response to histamin was not tried. The subsequent course in 
the 2 untested cases and their response to treatment seems to justify 
their inclusion in this group. In Witts’ series,'^ 44 cases had achlor- 
hydria while 6 cases had some free hydrochloric acid in one fraction. 

For a long time achlorhydria has been suspected to be intimately 
associated with the underlying cause or causes of idiopathic types 
of anemia. Faber and Gram’s'^ careful study on a series of 90 cases 
of achylia showed 41 per cent to be anemic, the majority of the 
“secondary” tjqie. It may, therefore, be taken as proved that 
achlorhydria or achylia predisposes to the production of anemia of 
the idiopathic tjqie, though this defect is not the cause of the disease. 
Mettier and INIinot’s^ recent observations indicate that the response 
of anemias characterized chiefly by hemoglobin deficiency to iron 
therapy is much enhanced when the iron is given in an acid medium. 
They suggest that achylia results in a change in the hydrogen-ion 
concentration of the intestinal contents unfavorable to the absorp- 
tion of iron. It would seem, however, that the acidity or, rather, 
the alkalinity of the intestinal contents, where iron is actually 
absorbed, would not be greatly influenced by the degree of acidity 
of the stomach contents, since neutralization is rapidly effected in 
the duodenum. Whatever may be the secretory defects associated 
with acliylia it seems certain that the individual with a deficiency 
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or absence of free hydrochloric acid in his gastric contents i$ even 
more lilcely to develop a hemoglobin deficiency anemia thaii; he is 
to develop anemia of tlie Addisonian type. In Faber’s* series of 
207 cases of achylia gastrica, 59 patients were anemic, and of these 
22 were of tire Addison tj’pe Avhile the remaining 37 were of the 
secondary type, a proportion of almost 1 to 2. t 

Symptomatology. The symptoms of the disease are essentially 
those of any severe form of anemia— namely weakness, lassitude 
and fatigue on mild exertion. The onset of this train of symptoms 
was invariably so insidious that the patient w'as unable to state just 
when she was last perfectly well. Many claimed to have been anemic 
all their lives and gave a history of frequent recourse to the family 
physician for iron tonics, usually without benefit. Of the 20 cases 
in this series 15, or 75 per cent, sought treatment for symptoms of 
anemia. Two came to the hospital as a result of minor accidents, 
and 1 case because of an acute cholecystitis, though she had been 
anemic for four years prior to her intercurrent illness. Another 
case came to the eye clinic because of a large retinal hemorrhage 
causing blindness, but had been under treatment for anemia for 
“years.” Five of the cases with a history of anemia of two or more 
years’ duration first noticed symptoms during the postpartum state 
though there had been no excess bleeding or infection. Many of 
the cases gave a history of menstrual disorders, often characterized 
by excessive bleeding for which no local cause could be found. The 
train of gastric symptoms usually met with where free hydrochloric 
acid is absent from the stomach secretion, was lacking in many 
instances. Several cases admitted to flatulence when questioned, 
but bouts of diarrhea were not encountered. 

The patients were not as a rule undernourished, the average weight 
of 16 patients being 121 pounds. A gain in weight invariablj" 
followed successful therapy. 

Physical Signs. All patients in the series "were women who pre- 
sented a waxy, bloodless appearance. The sclerotics were pearly 
wliite ratlier than subicteroid in color, and the mucous membranes 
pallid. In 5 cases the subicteroid appearance of the skin and the 
well-preserved adipose tissue was such as to suggest pernicious 
anemia. This appearance is apparently due to the pallor of the skin 
and tlie yellow fatty tissue beneath it for none of the cases had any 
excess of bilirubin in the blood. Examination as a rule revealed no 
evidence of parenchymatous disease. A systolic heart murmur was 
present in 9 cases, but without otlier evidence of cardiac disease. 
Subacute combined sclerosis of the cord was not demonstrated^ in 
any of the cases by the usual methods of examination including 
pallesthesia and 2 point discrimination tests, though numbness and 
tingling of the extremities was not an uncommon symptom, occurring 

in 12 cases. , , 

The spleen was palpable in only 3 cases, reaching just to the costal 
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margin. In a fourth case it was enlarged to percussion but was not 
felt. However, in none of these cases was there any increase in the 
bilirubin content of the plasma or in the urobilinogen in the urine, 
and this held for the remainder of the series in which no spleno- 
megaly occurred. Glossitis was not observed in any of the cases, 
though the tongue was frequently described as atrophic at tip and 
edges. Because of a decided lack of unanimity in opinion concerning 
atrophy of the tongue in many of the cases the incidence of this 
sign is problematical. Certainly the glazed tongue of Addison’s 
anemia is seldom seen, though some degree of atrophy is not 
uncommon. 

The Blood. The blood picture in the disease is chiefly remarkable 
for the marked reduction in the hemoglobin level, without a corre- 
sponding fall in the number of erythrocytes. Color indices in the 
vicinity of 0.5 or 0.6 were commonly observed. One of the most 
striking facts noted in cases which have been under observation 
from long periods as from 5 to 7 years was the tendency of the 
hemoglobin level to remain in the vicinity of 50 per cent, neither 
improving nor dropping lower unless unfavorably influenced by some 
complication as pregnancy, menorrhagia, hemorrhoids, etc. This 
same observation has also been made by Waugh.^® 

The reduction in the erythrocytes was never in proportion to the 
hemoglobin deficiency. Counts under 3| millions were seldom 
encountered, and a majority were in the vicinity of 4 millions (see 
chart). The platelets were, as a rule, slightly below the normal level 
but in 2 instances were increased. The leukocytes were nearly 
always somewhat reduced though normal counts or even slight 
lexdvocyte increase was occasionally observed. The differential 
count of leukocjdes showed that the leukopenia was at the expense 
of the polynuclear cells. In other words there was a relative lympho- 
cytosis. The actual figures may be obtained by referring to the 
chart. 

Evidence of increased hemolysis has not been noted in anj" of 
the cases. The bilirubin content of the plasma as determined by 
van den Bergh tests was always within normal limits. The ery- 
throcytes always averaged slightly below the normal in size, the 
mean red cell diameter in 19 cases being 7.5 micra as compared with 
less than 6.5 micra in Damcshck’s cases. "While scarcely below 
normal figures for dried cells, this is distinctly less than the average 
obtained with wet preparations. Variations in size and sliape were 
not remarkable. Stippling and other signs of immaturity as nucle- 
ated forms and reticulocytes were not observed. 

The cardinal defect in the blood is therefore a deficiency in hemo- 
globin whctlicr as a result of iron deficiency or failure of xitilization 
has not Ijccn determined. 

Diagnosis. The diagnosis of idiopathic hypochromemia depends 
primarily upon the exclusion of possible ctiologic factors as clironic 
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blood loss from peptic ulcer or uterine polypi, tuberculosis, syphilis 
and other chronic diseases capable of giving rise to a severe secon- 
dary anemia. Having ruled out possible causes for anemia, and 
demonstrated a deficiency or absence of free hydrochloric acid in 
the gastric contents and the existence of a chlorotic blood picture, 
the diagnosis of the disease is justified. 

At this point there naturally arises a criticism of certain of the 
cases included in this series as those complicated by colitis, myx- 
edema or chronic cholecystitis. May not the anemia have been a 
complication of these diseases rather than a primary blood disorder? 
In the first place achlorhydria is uncommon in these disorders and, 
second, the time of onset of the anemia was clearly long in advance 
of the complicating factor. In the case of the patient with chronic 
cholecystitis the anemia antedated the hepatic symptoms by 4 years. 
The case with myxedema was allowed to return to a state of hypo- 
thyroidism but her hemoglobin showed no tendency to revert to its 
former low level. The fact is that many women with achlorhydria 
tend to develop anemia of the hypochromic type. Poor hygienic 
surroundings, defective diet or such diseases as just discussed act 
as an additional drain upon the hematopoietic tissues aggravating 
the state of anemia, or, what is much more likely (and this is borne 
out by the histories) bring about such a reduction in the hemoglobin 
level as to seriously incapacitate the patient and drive her to seek 
treatment. However, the majority of patients develop anemia 
without any complicating factor and consult the physician because 
of the symptoms to which it may give rise. In either case the 
condition is essentially a primary blood dyscrasia. 

Differential Diagnosis. Perni<dmis Anemia. Seven of the cases in 
this series were referred to the clinic as pernicious anemia. The 
history of paresthesia, the pallor, the achlorhydria and the absence 
of any cause for the anemia led to the diagnosis of Addisonian 
anemia in spite of a hypochromic rather than a hyperchromic type 
of blood picture. The small type of erytlurocytes, the absence of 
bilirubinemia and the complete failure of liver and liver extract 
were features whidi separated these cases sharply from the category 
of pernicious anemia. 

Chlorosis. The disease in some respects resembles chlorosis. It 
is almost always observed in the female sex and the cardinal defect 
is one of hemoglobin production. On the other hand it affects 
older women, it runs a very chronic course, and it is unaffected by 
amounts of iron whidi rapidly cure chlorosis. Then again hjTper- 
chlorhydria is the rule in chlorosis. 

Sjjjenie Anemia. In our experience, difficulty lias been encoun- 
tered in ruling out instances of early splenic anemia. One patient, 
Mrs. W., aged 37 years, wdtli a history of anemia of 3 years' duration, 
achlorhydria and a nonpalpable spleen failed to improve on treat- 
ment. \ year later tlie spleen became palpable and bilirubinemia 
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and urobilinuria made their appearanee. A feature which from 
the beginning should have raised the question of early splenic 
anemia was the persistent leukopenia of from 1000 to 3000 leukocytes 
per c.mm. 

Acute Hemolytic Infectious Anemia. Idiopathic hypochromemia 
may be confused with acute infectious anemia. A series of cases of 
this disease has recently been reported by Lederer/*^ and 2 cases have 
come under our observation. The acuteness of the onset, the 
pyrexia, the bilirubinemia and urobilinuria of acute infectious anemia 
are the differential points as actual blood pictures may not present 
marked differences. 

Aplastic Anemia. Several of the cases have come to the clinic 
labeled aplastic anemia. This disease is characterized by a fairly 
acute and fatal course, normal gastric acidity and usually a hj'per- 
chromic type of anemia with thrombopenia and the resulting 
hemorrhagic phenomena. No great diagnostic difficulties are there- 
fore encountered. 

Anemia of Pregnancy. A secondary type of anemia sometimes 
of a severe degree which is not uncommonly found in pregnancy, 
may be difficult to distinguish from idiopathic hypochromemia. 
However, achlorhydria is not a part of the picture and, as Osler^® 
has pointed out, anemia of pregnancy disappears rapidly with the 
termination of the pregnancy or the institution of ordinary iron 
therapy. These facts were confirmed recently by the studies of 
Bland, Goldstein and First.^^ 

Prognosis. As already mentioned, one of the most striking fea- 
tures of idiopathic hypochromemia is its persistence over long 
periods without much tendency to improve or become worse and 
in defiance of ordinary methods of therapy. Pregnancy, infections 
and debilitating circumstances tend to aggravate the condition, but 
in our experience have never led to a degree of anemia incompatible 
with life. The improvement which results from adequate therapy 
is not maintained unless this treatment is repeated at intervals. 
This is what is to be expected granted that the underlying defect 
is a deficiency'' of hydrochloric acid or is associated with it. 

Treatment. The favorable response of 10 cases of idiopathic 
hyqioclu'omemia to fairly large doses of iron and small quantities of 
a copper salt was reported in the preliminary communication.^ No 
hydrochloric acid was given to these cases. Nearly all were ambula- 
tory patients. The treatment Avas suggested by the ex]:)erimental 
obserA'ations of Hart, et al.f^ on milk anemia in Avhite rats and 
later by Whipple’s group studying anemia in dogs. The preparation 
of iron chosen was Bland’s mass. To it was added copper carbonate 
in the proportion of :fV gr. of the latter to 30 gr. of Bland’s mass. 
These amounts were incorporated in a soluble capsule together 
Avith a small amount of a suitable laxatiA'c. The amount prescribed - 
AA'as 1 capsule tlirice daily. Larger q\iantities of the co])per .‘^alt 
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were prescribed in 5 cases, in amounts up to 5 gr. daily, but this 
increase resulted in a mild degree of gastroenteritis characterized 
by anorexia, abdominal cramps and diarrhea. The reputed toxicity 
of copper was discussed in the preliminary paper. For control 
purposes most of the original cases were placed on a preliminary 



period of treatment by Bland’s mass alone. Sixly grains were given 
daily. This treatment was persisted in for 4 weeks prior to the iron 
and eopper trial. In 5 cases tlie control period was much longer 
than 4 weeks. No hydrochloric acid was gi^•en unless tlie eases 
proved refractory to the iron and cop])er mixture. The effect of 
the iron-copper capsules on the hemoglobin in 19 of the 22 cases 
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is graphically represented in the charts. Of the 3 cases uncharted, 
1 could not be traced, and the other 2 are reported by their family 
])hysician to be quite well, though we have not had an opportunity 
to check their blood. Of the 19 cases recorded in the charts, little 
need be said. The results are classified as good in 16 cases, fair 



in 1 ease and poor in 2 cases. In most instances there was only a 
slight rise or no improvement in the hemoglobin level on the Bland’s 
mass while a decided increase in the hemoglobin promjitly followed 
the addition of eopjier to the mixture. Not the least striking 
inqu'ovement was tl\e patient’s color. The appetite returned, anrl 


2. — Effect of treatment on hemoglobin level, 
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with it a sense of well-being and a gain in weight. Two cases became 
pregnant after a sterile period of 5 and 7 years respectively. 

The original cases have now been followed for years since 
beginning this therapy and all cases showing improvement have 
maintained this improvement, ivith the exception of the 2 cases 
which became pregnant, though there appears to be a tendency for 
the hemoglobin level to decline unless therapy is repeated at frequent 
intervals. 

There have been 2 failures (J. W. and J. Me.). These cases have 
both been anemic for many years— one has been under observation 
5 years and the other 7 years. Both have been tried on liver, liver 
extract, Blaud’s mass, the iron and copper mixture, and are now 
being tried on iron and copper with hydrochloric acid, so far without 
much success. There has been no complicating factor and a recent 
complete check-up has not yielded additional information. The 
superiority of iron and copper therapy over iron alone in the treat- 
ment of this disease has been confirmed by Waugh. Giffin and 
Watkins-® have failed to obtain results with the independent admin- 
istration of copper and manganese in such cases. This failure would 
tend to support the contention that it is the iron which is the 
necessary hemoglobin building substance, but that it is rendered 
more available by the action of the combined copper. 

The question of the relative efficiency of large doses of Blaud’s 
with and wdthout dilute hydrochloric acid is still being debated. 
Mettier and Minot believe that iron acts better when given in an 
acid medium as with dilute hydrochloric acid. Witts, on the other 
hand, has emphatically stated that the giving of dilute hydrochloric 
acid with iron in no way enhances its therapeutic value. He has 
acliieved success in treating this idiopathic tjqie of anemia with 
large doses of iron alone, though improvement began only after the 
first month of therapy. If this holds true many of our control 
periods were too short. In 6 cases, however large doses of Blaud's 
(60 gr.) were given for many months prior to the iron and copper 
■^erapy without any improvement in the anemia. Be this as it 
may, the addition of small amounts of copper would seem to render 
tlie iron more readily available as a hemoglobin builder. 

In Germany®^ the disease has been treated successfully with 
ferrum reductum in 1 gm. doses. As Blaud’s is only 10 per cent 
iron this amount of reduced iron corresponds to 154 gr. of Blaud’s— 
a rather heroic dose of iron. Four' cases in our series were given 
capsules containing 1 gm. of reduced iron in order that the results 
might be compared with the iron-copper therapy. The treatment 
was stopped when on 2 successive occasions 3 of the 4 patients 
reported severe abdominal cramps, vomiting and diarrhea, indicating 
a cliemical gastroenteritis. This complication has occurred only 
once to our knowledge with the capsules of iron and copper, though 
a mild laxative action has been frequently noted. 

No explanation of the mode of action of copper has been offered. 
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It was originally suggested by Hart, et al., that the copper acted 
as a catalyst improving the absorption of tlie iron from tlie intes- 
tinal tract. Whether this is so or whether the cop]ier is absorbed 
along with the iron and serves in the synthesis of hemoglobin is a 
problem not likely to be entirely elucidated until more light is 
brought to bear upon the nature of hemoglobin moleeule. Although 
it is probably true that many cases of idiopathic hypochromemia 
are benefited by massive doses of iron in the form of Blaud’s mass 
if the treatment is persisted in a suflScient length of time, it would 
seein that the addition of copper renders the iron more effective, 
bringing about a more rapid and complete restoration of the blood 
values. 

Summary and Conclusions. Evidence for considering idiopathic 
hjTiochromic anemia or hypocliroinemia as a disease entity is pre- 
sented and 23 cases of the disease are reported. 

The disease is confined to the female and runs a very chronic 
course with symptoms common to any moderately severe anemia. 

The important clinical features are absence or great diminution 
of free hydrochloric acid in the gastric contents, absence of etiologic 
factors, a hjqiochromic blood picture, and a tendenc}’’ to resist 
ordinary forms of anemia therapy. 

Twenty-one of 23 cases have been treated successfully with a 
capsule containing Blaud’s mass and copper carbonate. Many of 
these cases had proved refractory to the iron alone before beginning 
the iron-copper therapy. 

Note. — Tho author vinshes to acknowledge his indebtedness to Charles E. Frosst 
& Co. for preparing and donating the capsules, and for other assistance. 

Note. — Since this paper was submitted for publication, Adamson and Smith have 
reported identical results from iron-copper therapy in a series of ten cases of this 
disease. (Can. Med. Assn. J., 1931, 24, 793.) 

BIBLIOGRAPHY. 

1. Mills, Edward S.; Canadian Med. Assn. J., 1930, 22, 175. 

2. Watkins, C. H.: J. .iVm. Med. Assn., 1929, 93, 1305. 

3. Kaznelson, P., Reimann, F., and Weiner, W.; Klin. Wchnschr., 1929, 8, 1071. 

4. Faber, K.: Berl. klin. Wchnschr., 1913, 50, 59S. 

5. Weiner, W., and Kaznelson, P.: Folia Hromatol., 1920, 32, 233. 

0. Spenson, H.: Ugeskrpt. f. Lacger, 1920, 32, 743. 

7. Altschuller, G.: Acta med. scand., 1929, 70, 119. 

8. Lee, R. 1., and Minot, G. R,: Nelson’s Loose-leaf Medicine, New York, 
1928, 4, 27. 

9. Scbulten, H.; Miinch. mod. Wchnschr., 1930, 77, 385. 

10. Waugh, T. R.: Arch. Int. Med., 1931, 47, 71. 

11. Mettior, S. R., and Minot, G. R.: Am. J. Med. Scr., 1931, 181, 25. 

12. Witts, L. J.; Guy's Hosp. Rep., 19.30, 80, 253. 

13. So])panen, A.: .\cta med. sc.and., 1930, Supp. 34, p. 127. 

14. Faber, K., and Gram, H. C.: Arch. Int. ^Icd., 1924, 34, 05S. 

15. I.,odorer, M.: Am. .1. Med. Sci., 19.30, 179, 22S. 

1C).. Osier, W.; British Med. .1., .lamiarv 4, 1919. 

17. Bland, P. B., Goldstein, L., and Firet, A.: Am. .1. Med. Sci., 1930, 179, IS. 

IS. Hart, E. B., Steenlxick, H., Waddell, .1., and Elvohjem, C. .A.: .1. Biol. Chem.. 
1928, 77, 797. 

19. Eldon, C. A., Sixrry, IV. M., R.ab.=cheit-Robbins, F. S., and IVhipple, G. IL: 
,1. Biol. Chom., 1928, 79, 577. 

20. GilTin, H. Z., and Watkins, C. H.: .1. Am. Med. .Vssn., 1930, 95, 5--7. 

21. Barkan, G.: Ivlin. Wchnschr., 192.3, 2. 

vot- 1S2, NO. -1. — ocToiinn, 1031 20 



REVIEWS. 


Hypertension and Nephritis. By Arthur M. Fishberg, 
Associate Physician to Beth Israel Hospital; Adjunct Physician 
to Mount Sinai Hospital, New A'ork City. Pp. 619; 38 illus- 
trations, 1 colored plate. Philadelphia: Lea & Febiger, 1931. 
Price, S6.50. 

This book is primarily a statement for the practitioner of our 
present knowledge concerning hypertension and the various forms 
of nephritis. The earlier chapters take up the pathologic physiology 
of renal function; the tests of renal function ; albuminuria and urinary 
casts; edema, uremia; arterial hypertension; hypertensive encephalo- 
pathy and hypertensive retinopathies. Then the various types of 
kidney disease are considered, the classification used being prac- 
tically that of Volhard and Fahr. The presentation is thorough 
and complete, with numerous references to original sources and 
careful statement of controversial points. In addition to a thorough 
knowledge of his subject, the author brings to his task sound judg- 
ment and an ability for clear and forceful expression. Ample 
testimony of this is the fact that the first edition was exhausted 
within a 5 ’ear of its publication. The new edition has been thor- 
oughly revised and includes much new material that accounts for 
an increase of 53 pages. The book is one that is highly to be recom- 
mended both to internists and to general practitioners. 

R. K. 


Accidental Injuries. By Henry H. Kessler, A.B., i\I.D.) 
F.A.C.S., F.A.P.H.A., Medical Director, New Jersey Rehabili- 
tation Clinic. Pp. 718; 157 illustrations. Philadelphia, Lea & 
Febiger, 1931. Price, .SlO.OO. 

The rapid development of industrial surgery and the medical 
aspects of public liability have formed a new field in medical litera- 
ture. In the last few years this field has been filled rapidly by the 
publication of books which set forth the experiences of those who 
deal with large numbers of accidental injuries. They represent the 
most authoritative analysis of the subject by which the jiractitioner, 
industrial surgeon or the compensation board may base the jirog- 
nosis and treatment. Kessler, due to his wide experience in this 
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type of work is particularly fitted to write a valuable book on this 
subject. After reviewing the history and the medicolegal aspects of 
compensation insurance, he takes up individually injuries to various 
parts of the body. He discusses the relation of injury to disease, 
the probably period of disability resulting from the indi^'idual 
injuries and the method of evaluating the disability produced. An 
excellent discussion is given of traumatic neurosis and of methods 
for detection of malingering. 

An extensive section is given on occupational disease, in which 
are set forth the laws in the various states on the subject. Lead, 
benzol, mercury, arsenic, radium and other forms of poisoning are 
discussed as well as other occupational diseases, such as anthrax, 
silicosis, etc. 

The last chapter on rehabilitation of the physically handicapped 
certainly deserv'^es commendation. 

The book is well illustrated and at the end of each chapter are 
given extensive references on the subject which has been discussed. 
Court cases are often cited briefly to illustrate specific points. 

Dr. Kessler’s style is analytical and statistical, and the opinions 
which he expresses therefore bear the weight of authority. The 
work should find a large field among those who are in the practice 
of traumatic and industrial medicine and surgery, L, F. 


Discovering Ourselve.s. By Edward A. Strecker, A.M., ]\I,D., 
and Kenneth E. Appel, Ph.D., M.D. Pp. 306; 28 illustrations. 
New Yorks The Macmillan Company, 1^31. Price, 83.00. 


Intro^Hcrts and extroverts, the subconscious, transference, ration- 
alization, inferiority and many other complexes (by tjie way, why 
cannot we hear more of superiority complexes?) are today such 
frequently used terms on the street and stage that one may feel 
sure that the public is on its way to becoming “mental-hygienically 
conscioiLS,” to continue the cacophonic jargon. Neverthelc.ss the 
su])erficiality of such knowledge is in danger of making it the pro- 
verbial dangerous thing. “Know thy.self” may well be considered 
the essence of wisdom, yet the “Teach thyself,” that is hoped for 
in reading such a book in a complex field like this .should certainly 
be supplemented by personal contact with expert instructors if the 
l)atient is to receive raa.ximum benefit. With this qualification, 
simple yet sound and thoughtful books such as Riggs’ “Intellectual 
Living,” O.sler’s “A Way of Life,” Jame.s' “The Will to Believe.” 
and the ju'csent one written by authorities on their subject, are all 
the more needed to help in the preservation or restoration of normal 
mental mechanics. E, K. 
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The HisTOPa' of Pediatrics. B3" George Prederic Still, 

M.D. (Cantab.), Hon. LL.D.(Edin.),F.R.C.P. (Lond.), Professor 
of Diseases of Children, King’s College, London. Pp. 526; 12 
illustrations. New York: Oxford University Press, 1931. Price, 
88 . 00 . 

Many, even of middle age, who learned of Still’s Disease in their 
student daj's, inaj' be surprised that its first describer is still with 
us as Professor of Diseases of Children at King’s College, London, 
and active. The present work in fact had to be created in “rapt 
hours snatched from the heavj'^ demands of bus}”^ practice, a itapepyov 
indeed.” 

Beginning with Hippocrates, the author pleasantty portrays the 
progress of the study of diseases of children through the ensuing 
2300 years from a combined chronologic and biographic point of 
view. Like the histor j' of general medicine, it portraj’^s the activities 
of the classical period, the stagnation of the Dark Ages, the reHval of 
the Renaissance, and the chief milestones of progress from then to the 
end of the eighteenth centurjn One cannot but regret that the autlior 
did not chose to pursue his topic into the important contributions 
of the nineteenth century. A companion to, rather than a rival of, 
Rulwah’s “ Pediatrics of the Past,” Still’s History finds room for over 
50 names not included in the Anthology, while of those included by * 
Ruhrah, onlj^ Areteus, Wurtz and Plater are omitted from Still’s 
Table of Contents. A list is given of 213 Inaugural dissertations 
scattered over three centuries; but how easj' would it be to double 
such a list; from the Elzevir press alone one could cull many a 
“De rachitide,” “De Cholera Morbus,” “De Tussa Con^^llsiva,” 
“De Hydrocephalo,” etc., most of which would show more mimicry 
than merit. In spite of a slight tendencj" toward biographic lexicog- 
raphj" the book affords manj' a pleasant hour’s reading and we are 
glad that the author “was too much in love with mj' subject to 
jilt it” when he came in contact Avith previous e.xplorations in the 
•same field. E. K. 


Zehn Jahre Fokscuuxc Avk Dem Puy-sikallsch-medizintschen’ 
Grenzgebiet. By O.S. Prof. Dr. F riedrich Dess.auer, Direktor 
des Institutes. Pp. 403; 190 illustrations. Leipzig: Georg 
Thieme, 1931. Price, M. 36. 

This work is a report of the results obtained in an institute 
designed for the study of the application of physics to medicine. 
Interest in the book is therefore narrowed to two groups, plij-sici-sts, 
interested in apparatus and methods, and clinicians interested in 

certain special jiroblcms. _ 

Of greatest interest to general medicine is the subject to wlucii 
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most attention is paid in the volume— the study of the effect of 
air carr>nng a positive or negative electric charge. The problem of 
producing and controlling exact conditions for the experiment is 
discussed at length with descriptions of apparatus and methods. 
Increased blood pressure is lowered by inhalations of negatively 
ionized air; the best results in cases of climatic and essential hyper- 
tension. Positive charged air acted unfavorably and increased the 
blood pressure. Subacute and chronic “rheumatic” complaints 
reacted with increased pain and at times, objectively, with joint 
swelling; in a certain number of cases it is believed that a favorable 
therapeutic result was attained. 

Most interesting is a suggestion of Dessauer, that an unknown 
agent in the air is perhaps the active factor, the ionization acting 
as an activator. 

The remainder of the book is devoted to diverseiiroblems of which 
the most important is a basic discussion of the biologic action of 
radiant energy. J. S. 


The Physician of the Dance of Death. By Aldred Scott 
Warthin, Ph.D., M.D., LL.D., Professor of Pathology and 
Director of the Pathological Laboratories in the University of 
Michigan, Ann Arbor. Pp. 142; 92 illustrations. New York: 
Paul B. Hoeber, Inc., 1931. Price, S7.50. 

I 

Few of the thousands of tourists who annually cross the Miihlen- 
briicke at Luzerne can have failed to have been interested in the 
quaint triangular representations of Meglinger’s Totentanz and few 
cultured jieople have not at least some appreciation of Holbein's 
“Imagines Mortis.” Never, however, has the underlying idea and 
its various manifestations been more aceurately and entertainingly 
told than in the present book, reprinted from articles in the Aimak 
of Medical History. The Danse Maeabre, or Totentanz, has held 
the imagination of Europeans for over 500 j^ears, from the earliest 
known example of 1424 in the Cimetiere des Innocents in Paris to 
the numerous recrudescences brought out by the World War. 
Taking form at a time when jilague and pestilence and a very vivid 
hell were everpresent horrors, it has been variously exj)lained as 
the popular expression of the early Christian memento mnri, the 
superstition of the midnight dance of the churchyard dead, or, as 
the author i)refers, the neurotic response of aii emotionally unstable 
age by taking aetual jileasure in its very fear of death. ''Die later 
int rod need element of satire on .social equality and even jiolitieal 
and religions satires also jdayed their parts in the sixteenth century. 
The author’s em])hasis on the jdiysician of the series reveals not only 
the physician’s changing costumes over 501) vears but also something 
of hi s social standing and of lay concej)ts of the status and ])rogress of 
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medicine during a long period. With the changed modern phil- 
osophy toward death, such as the author’s view of its being a normal 
termination of an involution period— “the Totentanz mythus 
awaits a new birth.” E. K. 


The Diagnosis and TreatiMent of Brain Tujiors. By Ernest 
Sachs, A.B., M.D., Professor of Clinical Neurological" Surgery, 
Washington University School of Medicine, St. Louis. Pp. 39*6; 
224 illustrations, 10 in colors. St. Louis: C. V. Mosby Com- 
pany, 1931. Price, $10.00. 

Sachs has written a ver3' useful book on the diagnosis of brain 
tumors. There has not been such a work available to medical 
students and those not familiar with the field. This vmrk attempts 
to supplj^ the need. 

The work is logicallj' carried out. There is an elementary chapter 
on the anatomj’’ of the nervous sj’'stem, giving the essential details 
necessary'- for diagnostic purposes. There is a good chapter on 
methods of examining the nervous system, and a useful chapter on 
the surgical pathology of brain tumors. Following these ele- 
mentar.v chapters there follows a discussion of the signs and symp- 
toms of tumors in the various regions of the brain. The chapter 
on the differential diagnosis of brain tumors and conditions which 
maj- simulate them is interesting, and the final chapter on operative 
technique will prove useful in gi^^ng an understanding of neurosurgi- 
cal methods to those who are unfamiliar with them. 

The book suffers from being too elementary. For this reason it 
will prove much more useful to medical students than to specialists 
in the field of neurolog\^ or neurologic surgery. B. A. 


Primary Sypiiilts in the Female. By Thomas Anvwl Davies, 
M.D. (Lond.), Director of the Whitechapel (L. C. C.) Clinic. 
Pp. 120; 25 illustrations, 17 in colors. New York: Oxford Uni- 
versitv Press, 1931. Price, .$4.00. 

This monograph is a work of distinction in its field, both in- 
matter and format. author draws on jirobabl.v the largest 

and most thorougbl.v studied material of its kind in existence, to 
correct man.v misimpressions in regard to the onset of syphilis in 
the woman, a problem full of significance for both individual and 
public health. From a massive series of 5S4 personal^’ examined 
cases in the key clinic of the British venereal disease service, St. 
Thomas’ Hospital, the author shows that the chancre in the woman 
is internal in 45 per cent of cases, and usually on the cervix, a point 
raising most imjiortant questions as to the mechanism of infections 
and the nature of the infecting agent in the male. The symptoms 
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of primary syphilis in the woman, the types of lesions, the differential 
considerations, the confusion with carcinoma and gumma, non- 
vcnereal vaginal conditions, such as trichomonas infections, are all 
dealt with in s>'stematic and terse fashion, and with gratifying 
completeness. The photography especially, to one who knows the 
regional difficulties, is remarkable, and, while the Reviewer holds 
in general no brief for colored plates, these are very much above 
the average and really instructive. The review of the literature 
carried through the text discussion is clear, discriminating and 
expensive. It is interesting to see how large an error based on 
impression of an occasional case may loom. The book can be com- 
mended to practitioners and, of course, most emphatically to 
gynecologists, venereologists and officers of public health clinics 
who need it as a desk reference. J. S. 
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NEW BOOKS. 

Cosmic Consciovsness. By Richard Maurice Bucke, M.D., Formerly 
Medical Superintendent of the Asylum for the Insane, London, Canada. 
Pp. 3S4; 1 illustration. New York: E. P. Dutton & Co., Inc., 1931. 
Price, S5.00. 

Bedside Interpreialian of Laboraiory Findings. B}”^ Michael G. Wohl, 
M.D_., Associate Professor of Experimental Medicine, Temple University 
Medical School, Philadelphia. With an Introduction by Joseph McFar- 
land, M.D., Sc.D., Professor of Pathologj’', University of Penns 3 dvania. 
Pp. 321 ; 133 illustrations. St. Louis: The C. V. Mo.sbA’' Companj', 1931 . 
Price, .SG.OO. 

Encephalitis Lelhargica, Its Sequela; and Treatment. B}’’ Constantin von 
Economo, Professor of Psj'chiatrj'^ and Neurolog}’’ in the University of 
Vienna. Translated and adapted bj’’ K. 0. Newman, M.D., Patliologist 
to tlie Oxford County and City Mental Hospital, Oxford. Pp. 200; 
21 illustrations. New York: Oxford University Press, 1931. Price, SO.OO. 

Cutaneous X-ray and Radhun Therapy. Bj' Henry H. Hazen, .\.M., M.D., 
Professor of Dcrmatolog}^ Medical Department of Georgetomi Univer- 
sity. Pp. IGG': 28 illustrations. St. Louis: The C. V. j\Io.sb}’ Companv, 
1931. Price. S3.00. 

The Cau.sation of Chronic Gastro-duodenal Ulcers. A New Theory. B}’ J.- 
Jacques SpirtV, M.R.C.S. (Eng.), L.R.C.P. (Lond.), with an Introduction 
by Sir Hu.mpiirey Rolleston, Bart., G.C.V.O., K.C.B., Physician in 
Ordinary to H. j\I. the King. Pp. 78. New York: Oxford University 
Press, 1931. Price, .82.50. 

Asthma and Jlay Fever in Theory aiid Practice. In three parts. Part I. 
nypcysensilivcncss, Anaphylaxis, Allergy. Bj- •\rthur F. Coca. M.D., 
Profe.ssor of Immunolog.v, Cornell University Medical College. Part II. 
A.^thma. Bj' IMatthew Walzer, M.D.. Instructor in Applied Immun- 
ology, Cornell University ^Medical College. Part III. Hay Fever. Ity 
.\UG ust a. Thommen, ^I.D., Lecturer in Medicine, Universit.v and 
Belle\‘uc Hospital Medical College. Pp. 851 ; 95 illustrations and 7 chart.s. 
Sjiringlield, 111.: Charles C Thomas, 1931. Price, 8S..50. 
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Modern Prociology. By Marion C. Puritt, M.D., L.R.C.P., S. (Edin.), 
F.R.C.S. (Edin.)) E.A.C.S., Associate in Surgery, Emory Universitv 
School of Medicine, Atlanta. Pp. 404; 233 illustrations. St. Louis"; 
The C. V. Mo.sby Company, 1931. Price, S8.00. 

Fractures of the Jaivs. By Robert H. Ivy, M.D., D.D.S., F.A.C.S., Pro- 
fessor of Jilaxillo-facial Surger}', Graduate School of Medicine, and of 
Clinical Maxillo-facial Surgery, School of Dentistr 3 ’^, University of Penn- 
sj’lvania, and Laiyrence Curtis, A.B., M.D.. D.D.S., Assistant Pro- 
fessor of Maxillo-facial Surgery, Graduate School of Medicine and School 
of Dentistry, University of Pennsjdvania. Pp. ISO; 177 illustrations. 
Philadelphia: Lea & Febiger, 1931. Price, S4.50. 

United Fruit Company Medical Department 19th Anmial Report, 1930. 
Pp. 276; 31 illustrations. 

The Great Physician. A Life of Sir William Osle>\ Bj' Edith Gittings 
Reid. Pp. 299; 10 illustrations. New York: O.xford University Press, 
1931. Price, 53.50. 

Medicine, Science and Art. By Alfred E. Cohn. Pp. 212. Chicago: 
The University of Chicago Press, 1931. Price, 54.00. 

Injuries and Sport. By C. B. Heald, C.B.E., M.A., M.D. (Cantab.), 
M.R.C.P. (Lond.), Physician, with Charge of Electro-therapeutic Depart- 
ment, Roj'al Free Hospital. Pp. 543; 380 illustrations. New York: 
O.xford University' Press, 1931. Price, 58.00. 

The Medical Clinics of North America, Vol. 15, No. 1 (Mayo Clinic Number — 
Jrdy, 1931). Pp. 263; 56 illustrations. Philadelphia: IV. B. Saunders 
Compauj', 1931. 

Diagnosis in Joint Disease. Bj' Nath.aniel Allison, M.D., F.A.C.S., 
Professor of Surgery, in charge of Division of Orthopedic Surgery, Uni- 
versity of Chicago, and Ralph K. Ghormley, M.D., Associate in Ortho- 
pedic Surgery, The Maj'o Clinic. Pp. 196; 215 illustrations — 11 in color. 
New York; WiUiam Wood & Co., 1931. Price, 59.00. 

MedicalJurisprudence. By Carl Schefpbl, Ph.B., M.D., LL.B. Pp. 313. 
Philadelphia: P. Blakiston’s Son & Co., Inc., 1931. Price, 52.50. 

Breast-Feeding. By Margaret Emslie, M.D., Ch.B., Late Senior Assis- 
tant Medical Officer for Maternity and Cliild Welfare, County Borough 
of Croj'don. Pp. 142; 6 illustrations. New York: O.xford University 
Press, 1931. Price, 52.00. 


NEW EDITIONS. 

Manual of Surgery, Vol. 1. General Surgery. By Alexander Miles, 
M.D., LL.D., F.R.C.S. (Edin.), Consulting Surgeon, Roj'al Infirmary, 
Edinburgh, and D. P. D. Wilkie, M.D., F.R.C.S. (Edin. and Eng.), 
Professor of Surgery, University of Edinburgh. Pp. 574; 176 illustrations. 
Eighth edition. NewY'ork: O.xford University Press, 1931. Price, 53.80. 

Diseases of the Gums and Oral Mttcous Membrane. By Sir Kenneth 
Goadby, K.B.E., M.R.C.S., L.R.C.P., D.P.H. (Cantab), Lecturer on 
Bacteriology of the Mouth, Dental Department, University College Hos- 
pital. Pp. 490;- 146 illustrations. Fourth edition. New York: O.xford 
University Press, 1931. Price, 513.00. 

Practical Zoology. Rem’sed Edition. By Robert W. Heg.ver, Ph.D., Pro- 
fessor of Protozoologj', Johns Hopkins School of Hygiene and Public 
Health. Pp. 561; 332 illustrations. New York: The Macmillan 
Companj’, 1931. Price, 51.80. 
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The Coronary Artery in Health and Disease.— Herrick {A m. Hcari 
19.31, 6, .589), ill the latter part of his Harvey Lecture, discusses the 
theories that have been advanced to expilain the mcclianism of produc- 
tion of lieart pain. He writes that there are two prevalent theories to 
explain the causation of this pain: The one, the aortic theory, holds 
that pain is due to stretching of the diseased wall of the great vessel. 
Allbutt was tlie first serious protagonist of this idea, and after him 
Wenckebach, Schmidt and Vaquez. The older theory, the one that 
has been prevalent since the time of Parry and .Tenner, maintains 
that the c.xplanation of the .symptom complex lies in perversion of 
the function of the coronary artery or the muscle supplied by that 
artery, or by both. In substantiation of this thesis, the author ad- 
vances arguments which have been proposed in the past, and in addi- 
tion he suggests that a few of the more recent and more exact physiologic 
and chemical studies may add additional corroboration to the coronary 
theory. The arguments that appeal to him especially, and they are 
more or less old arguments, are, that the negative finding of coronary 
disease in a certain number of cases may be explained on the Iiasis 
of incomplete examination of these vessels or, if this is not the cx- 
lilanation, that the disease itself is due to a disturbance of function 
and the anatomic lesion is not the disease; that angina is very in- 
frequently found with auricular fibrillation, it is rare with “chronic 
myocarditis” and it is extremely unusual to have anginal attacks 
when the patient is .sufi'ering from far-advanced syphilitic aorlitis 
unless the coronary mouths are invohed by this })roce,<s: that the 
nitrites and theobromin coinpoimds are dilators of coronary ves.-els 
and relieve ])ain: that einnephrin occasionally provokes anginal at- 
tacks in patients given this drug if they arc subject to such attacks, 
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whereas in the young individual Avith eoronary arteries Avhich presum- 
ably are not abnormal these injections do not produce pain. A some- 
what more modern concept and argument in favor of coronar.A" distur- 
bance is that hypoglycemia, produced by insulin, occasionally produces 
anginal distress in those subject to angina, as a result of the still 
further reduction of nutrition to tire heart muscles as a result of arterial 
narroAving; in severe anemia a diminished amount of oxygen to tlie 
heart muscle under stress may produce pain; in hyperthyroidism anginal 
pain may occur in those Avith damaged coronary arteries because the 
heart muscle cannot receive a sufficient quantity of blood to meet the 
requirements of increased metabolism. The electrocardiographic evi- 
dence obtained during periods of attacks exhibits Amriations in ven- 
tricular complexes A\ffiich disappear folloAving the attack and Avould 
seem to indicate transitory changes in the heart muscle. In a certain 
number of instances of Raynaud’s disease the vasomotor phenomena 
haA'e been correlated with angina, and, lastly, of the arguments to 
substantiate his ideas, the author is rather inclined to the opinion that 
animal experimentation would indicate that temporary occlusion of the 
coronary brings on pain. The author is not dogmatic nor is he asser- 
tory. He gh'es the impression that it is largely a matter of opinion 
as to AA’hich aucav is accepted concerning the cause of anginal pain, but 
he states definitely that it is only through cooperation of the internist 
and pathologist, the experimental phj'siologist and the electrocardiog- 
rapher that it Avould be possible to pile up evidence Avhich Avould sboAA' 
conclusively just hoAv anginal pain is produced. 


SURGERY 


VNDBtt THE CHARGE OF 

T. TURNER THOMAS, M.D., 

' PHIEADEEFHIA, PA. 


Gastric S3rphilis.— O’L eary (A?/t. J. Snrg., 1931, 11, 2S6) report 
that 89 of a group of 151 patients Avith gastric lesions and syphilis were 
found to have gastric syphilis. These were selected from among 
approximately 25,000 patients Avith syphilis. The diagnosis Avas based 
on the combined results of prolonged therapeutic tests, histopathologic 
studies, morphologic changes in the roentgenologic characteristics and 
restoration of gastric function. The demonstration of the existence of 
other evidence of clinical syphilis is not pertinent to the diagnosis of 
gastric syphilis. Of the 89 patients Avith gastric syphilis 73 per cent 
had positive Wassermann reaction of the blood as the only otlicr evi- 
dence of syphilis and G per cent had negatix'e serologic reactions. Tiic 
incidence of clinical signs of syphilis aa’us almost as high in these casc.s 
Avith gastric carcinoma (IG per cent) as it Avas in those Avith .sypliilis 
of the stomach (27 per cent). Ilecognitio7i of the Spiroeha'ta i)allida 
in excised gastric ti.ssiie as the conclusive means of diagnosis is a diag- 
nostic requirement demanded by the scientific purist. The author 
Avould prefer to sec among the diagnostic criteria for gastric syphilis one 
demanding a histopathologic study to eliminate carcinoma. Although 
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the Spirochtcta pallida may be demonstrated in the gummatous type 
of gastric ulcer, in cases of diffuse syphilitic fibrosis the organism has 
not as yet been recognized. Numerous instances of the bizarre char- 
acter of both the clinical and microscopic features of gastric syphilis 
merely confirm the knowledge that syphilis is' a protean disease. The 
result of treatment in the fibrosed syphilitic stomach is unsatisfactory 
and plastic gasti’ic operation offers slight help. As in all forms of 
syphilis, earl,y diagnosis and early institution of treatment are rewarded 
by a higher incidence of cure than is obtained otherwise, a fact forcibly 
emphasized by this study. 

Spondylitis Deformans.— Kleinberg {Arch. Svrg., 1931, 22, 485) 
writes that spondylitis deformans is a chronic disease of the back, 
characterized by increasing stiffness and deformity of the spine, back- 
aches, pains in the head, chest or extremities and impairment of health. 
Although there are numerous causes of this disease, the final pathologic 
change is the same in all varieties. The most disabling feature of this 
disease is the flexion deformity of the spine. Treatment, to be effective, 
must be instituted before there is complete bony ankylosis of the spine. 
The deformity can be corrected, or at least reduced by continuous 
treatment on a convex frame, supplemented by physiotherapy, stretch- 
ing of the back and voluntary corrective exercises. Following the 
correction of the deformity a favorable result can be assured only by a 
long period of support of the back in a spinal brace. 

Attitudes Associated "With Lesions About the Hip Joint.— Hart 
{Arch. Svrg., 1931, 22, 403) states that the attitudes of the following 
lesions about the liip are discussed, namely, infantile scurvy, rickets 
and syphilitic epiphysitis associated with pseudoparalyses; tuberculosis 
of the hip, spontaneous or pathologic dislocation of the hip; septic 
arthritis of the hip; chronic deforming arthritides, epiphyseal coxa vara 
or separation of the upper femoral epiphysis; traumatic dislocations 
of the hip; malum coxai senilis or hypertrophic arthritis of the hip and 
fracture of the neck of the femur. Certain lesions about the hip joint 
present fairly constant attitudes of the lower extremities and have 
definite relations to age periods. There are a number of factors that 
determine the attitude of the lower extremities; the factors that deter- 
mine the malposition in an individual case cannot always be satis- 
factorily explained. A correct interpretation of the attitude of the 
lower extremities cannot be made unless the pelvis is placed in the 
normal anatomic position with reference to the transverse and hori- 
zontal plane and tlic lumbar spine is fiat. The frog attitude in a child 
should lead the physician to suspect one of the pseudoparalyscs asso- 
ciated with rickets, scurvy or syphilitic epiphysitis. The position of 
instability of the hip joint, flexion, adduction, internal rotation, is 
productive of spontaneous dislocation and should be considered a 
dangerous attitude. Epiphyseal coxa vara is a hazard of adolescent 
life and fracture of the neck of the femur is a hazard of old age. The 
attitude of the involved extremity in each condition is similar. /. r., 
abduction and external rotation. Infection of the hi]) joint presents a 
constant malposition of flexion combined with either abduction and 
external rotation or adduction and internal rotation. 
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Prostatic Abscess— Sargent and Irwin {Am. J. Svrg., 1931, 11, 
334) say that in any acute prostatic inflammation there is complete 
safety in waiting until careful observation has permitted a definite 
diagnosis of frank abscess formation. Both prostatic lobes should be 
opened whether or not the signs indicate bilateral abscess formation. 
Any metliod involving opening of the abscess into the posterior urethra 
entails unnecessary risk of persisting urethritis from false cavity forma- 
tion. Drainage through external urethrotomy unduly lengthens mor- 
bidity, favors the development' of complicating epidymitis and entails 
the unnecessary risk of a more or less persistent urinary fistula. No 
method offers greater freedom from complications and sequelce or 
more certain cure of the disease than that of radial perineal dissection 
with posterior prostatotomy. 


Periosteum.— Leadbetter (Arch. Surg., 1931, 22, 754) declares that 
autogenous periosteum has a definite tensile strength which does not 
vary when it is brought into contact with free body fluids. It is easily 
obtained from the broad anterior surface of the tibia. If care is taken 
in tire removal of the periosteum to elevate the small particles of tlie 
outer layer of the cortex, it is definitely osteogenic when placed in con- 
tact with cortical bone. Periosteum proliferates best when the grafted 
bone is thoroughly immobilized. Its proliferation in immobilized bone 
is rapid and early. It does not interfere unth the circulation in the frag- 
mented ends, but rather increases the circulation of this region, thereby 
offering an aid to the formation of late callus. The use of the periosteal 
suture allows mobilization of the fractured extremity at an early date. 


Mixed Tumors of the Parotid Gland.— Merritt {Am. J. Snrg., 1931, 
26, 507) claims tliat tlie treatment of mixed tumors of the parotid gland 
is largely in the hands of the radiologist, high voltage roentgen therapy 
being a useful adjunct to radium in these cases and is generally indicated. 
While a small encapsulated tumor may be successfully excised, it appears 
from the accumulated evidence that implanted radium will accompiisii 
equally as good results. A combination of surgical removal and irra- 
diation by either radium or Roentgen ray is illogical. If tlie former is 
adequate, tire latter is superfluous. A failure to destroy the tumor by 
implanted radium or radon at the initial attempt, does not induce the 
serious complication of increased malignancy which frequently follows 
in adequate surgical removal. Additional radium treatments may be 
given until maximum result is obtained. 

Perinephritic Abscess.— Birds.vll {J. Urol., 1931, 26, 405) says that 
11 cases of perinephritic abscess in this series followed infection, extra- 
renal in origin. In 4 cases where the abscess was renal in origin, 2 were 
secondary to renal tuberculosis, 1 to renal lithiasis and 1 to tumors of 
the kidney. In 1 case there was no etiology ascertainable. Perineph- 
ritic abscess of extrarenal origin, in most cases, is the result of hemato- 
genous metastasis of the infecting organisms to tlie renal cortex followed 
by cortical abscess with direct extension to the perirenal tissue. Pen- 
nephritic abscess may also result from l\Tnphatic metastasis of the 
infection. The most common organism found is the Staphj'Iococcus 
aureii.s. There were no hospital deaths. 
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The Treatment of Obesity With Th 3 T 0 xin.— Because of the widely 
varying amounts of thyroid preparation advocated for the treatment of 
obesity, Hellfors (Muncheii. Med. WcJmschr., 1931, No. 20, 820) 
undertook a reinvestigation of the problem. The cases studied exhib- 
ited pronounced obesity. Constant weight on a standard diet was 
maintained during a control period after which initial doses of 0.5 mg. 
of thyroxin were administered three or four times daily by mouth. 
The frequency of administration was raised to five or six times flaily 
depending on the clinical effect of the drug. Without exception, the 
subjects began to lose weight slowly within 2 or 3 days after the initial 
administration. With a daily dose of 2 mg. of thyroxin there was an 
average loss of 0.2 to 0.3 kg. daily. No diuresis was noted. The general 
condition of the patients remained good although the basal metabolism 
usually rose 30 to 40 per cent. The total amount of thyroxin used for 
the individual patient varied from 18 to 60 mg. The total loss of weight 
varied from 3 to 7 kg. within 17 days. Temporary manifestations of 
hyperthyroidism were observed only in cases where the dosage was 
high. A comparison of various pi'eparations of thyroxin from different 
pharmaceutical houses showed considerable divergence. Thus 0.5 mg. 
daily of thj’^roxin “Henning” produced an average rise of 2 per cent in 
the basal metabolism; 2 mg. daily of tliyroxin “Schering,” on tlie other 
hand, raised the metabolism only 1 per cent; while 1 mg. daily of thy- 
roxin “Hoffmann-LaBoche” caused a rise of 1 per cent. The carbo- 
hydrate metabolism, as judged by sugar-tolerance curA-es, remained 
uninfluenced by thyroxin. There was a rise of as much as 30 jier cent 
in the lymphocyte counts at tlie height of the treatment. No changes 
were apparent in the circulatory system. The earliest manifestation 
of overdosage was mental irritability. Perspiration, tremor and changes 
in menstruation appeared later. 


Muscle Extract in the Treatment of Angina and Intermittent Claudi- 
cation.— ^Kok.<cii {Mihiclicn. vied. Wchiischr., 1931, No. 12, 473) 
reports on the therapeutic effect of a muscle extract called “ Myol ’’ in 
70 cases of angina pectoris. Sixty cases of this group suffered from 
true angina and 10 from pscudoangina. They had received no other 
treatment. Because the beneficial effect of oral administration is slow 
and gradual, tliis channel of administration was not used. I'iftccn 
or 20 minutes after subcutaneous and even more promptly after intra- 
muscular and intravenous administration of the extract, there Avas a 
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distinct improvement in the patient’s condition. The pain became less 
intense and the patients were able to move about comfortably. The 
objective changes were a decrease in the degree of tachycardia and a 
lowei’ing in the blood pressure of from 10 to 30 mm. of mercur 3 ^ The 
capacity to walk increased in cases suffering from anginal pain on 
moderate exertion. The duration of the effect of a single injection was 
24 hours. Following this period the complaints returned but with less 
intensity. In addition, the muscle extract was also found beneficial 
in cases witlr intermittent claudication. In a number of instances the 
daily administration of the extract was changed after 3 weeks to injec- 
tions every alternate day. Later the clinical improvement was suffi- 
ciently great to make oral administration satisfactory. The autlior 
claims that the beneficial effect of the extract is not due to a nonspecific 
protein reaction, since the cases that responded beneficially to the 
extract did not respond to protein therapy. 

Digitalis Dosage.— Weese {Bcutsch. Med. Wchischr., 1931_, 57, 625) 
presents the results of a series of studies employing a standardized form 
of Starling’s heart-lung preparation into which \wious sur\dving organs 
may be introduced at will for perfusion. He was able to establish the 
fact tliat the perfused heart of the cat removed quantitatively from tlie 
perfusion fluid a fixed amount either of digitoxin or strophanthin in 
relation to its OAvn weight. This amount was constant for different 
hearts and was tlie minimal lethal dose. The amount removed was 
characteristic for each glucoside and bore a fixed relation to the minimal 
fatal dose for the cat when administered intravenously. For digitoxin 
the heart removed by of the minimal lethal intravenous dose as its 
own minimal lethal dose by perfusion ; for strophanthin the ratio was xV- 
The author confirms the well known fact that the digitalis glucosides 
disappear almost immediately from the blood stream and he concludes 
that the remaining ^ of the fatal dose of digitoxin or -j-f tliat of stroph- 
anthin are removed by immediate fixation in other organs of tlie body 
following intravenous injection. By the perfusion of various organs 
including voluntary muscle and the injection of doses of the glucosides 
into tlie circulation leading to these organs so that tliey must first pass 
tlirough the perfused organ before reaching the heart, he establishes 
the fact that all tissues of the body except the lungs participate in this 
immediate adsorption of the glucosides, the most important being 
voluntary muscle and tlie liver. He also shows tliat the rate of absorp- 
tion by tlie heart is influenced by the concentration of the glucosides, 
although this does not alter the total amount absorbed. Furthermore, 
the proportional utilization of the glucosides by the heart as compared 
to the remaining tissues of the bodj' increases as the concentration of 
the drug in the blood stream diminishes. Thus the maximal effect 
upon the heart is best secured by slow intravenous injection. Dilatation 
and hypertrophy of the heart increase its capacity to absorb the gluco- 
sides, probably "by increasing its surface area and that of its vascular 
svstem. Contrary to this, exliaustion of the heart, especially by reducing 
tile soluble phosphatids and calcium salts, diminishes its capacity to 
bind the glucosides. Inasmuch as these latter conditions are believed 
to prevail in the presence of cardiac disease, it is suggested that they 
tend to offset the great susceptibility of the heart which results from 
its dilatation and hypertrophy. 
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Evaluation of the Results of Tonsillectomy ' and Adenoidotomy. — 
Selkirk and Mitchell J. Dis. Child., 1931, 42, 9) point out tliat 
there are 11 methods of approach to a study of the effects of tonsillec- 
tomy and adenoidotomy. Their study was an attempt to use the 
method commonly employed by other investigators, but with a smaller 
group of children, so that more intensive study of them could be made 
than is possible in dealing with a larger group. At first they planned 
to compare the changes in their gi-oup of 130 tonsillectomized children 
with those of a similar group of controls, but this plan was abandoned 
because the group was rather small, but still more because it was deemed 
faulty for other reasons. Nevertheless, because of the thoroughness of 
the investigation it was decided to present the report. They found that 
3 years after tonsillectomy there was a lessened incidence of colds, nasal 
obstruction and sore throat, while sinus infection, headache and growing 
pains were increased in frequency. As a criticism of their own study and 
that of many others, they note certain modifying factors to which no 
attention or too little attention is paid. These are age, se.v, race, 
heredity, financial class, season, the effect of adenoidotomy alone, 
length of observation after operation, source from which the history 
was obtained, incidence of tonsillectomy in the community at large, 
and the suitability of the control group. The neglect of these factors 
often invalidates the conclusions. There are several methods of approach 
in evaluating the results. The method of choice varies with the symp- 
toms studied. The method of studying a large number of symptoms 
and pathologic conditions simultaneously usually results in siqier- 
ficiality. Separate and intensive studies of a single symptom in rela- 
tion to tonsillectomy have been made mainly on the rheumatic syn- 
drome and probably offer the best means of approach of sturlying the 
other symptoms. Many of the symptoms and conditions pojnilarly 
supposed to be associated ctiologically with diseased tonsils are those 
in which the natural course and incidence, regardless of the effect of 
tonsillectomy, are not known. jMany of them, also, are affected In' 
other factors than tonsillectomy in an as yet unknown manner. It 
wouhl seem that the conclusions drawn from some of the studies which 
are widely quoted as showing the effects of tonsillectomy are decidedlx' 
open to question because of the failure to consider other factors in eval- 
uating the re.sults. 


Mineral Metabolism in. Late Rickets.-— Stearns, Oelke and Bovn 
(.1?)/. .7. Di.w Chil., 1931, 42, SS) followed the progre.-^s of two girls In- 
means of nxMitgenograms and chemical studies over a period of several 
months. They noted definite roentgenologic cx'idence of calcification 
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of bone. Both children during tire period of healing rickets, retained 
ample quantities of calcium and phosphorus. ’ The manner of e.xcretion 
of ^ese elements was similar in both children to that observed in infan- 
tile rickets -with the exception tliat the urinary excretion of calcium 
remained low during the period of healing, instead of increasing, as has 
been noted usually in healing of infantile rickets. The acid-base rela- 
tionships of the urine and the retention of total fixed base of these 
children were not conspicuously different from those of a child of the 
same age, who had no abnormalities of the bone. The serum calcium 
in each child was at all times within normal bounds. The serum inor- 
ganic phosphorus of each child remained consistently low, between 2 
and 3 mg. per hundred cc., during the entire period of study, although 
the rachitic condition was markedly improved in both children. 


The Treatment of Chorea by Induction of Fever. — Sutton (J. Am. 
Med. Ass 71 ., 1931, 97, 299) says that the evaluation of any method of 
treating a disease like chorea, which has several grades of severity, 
and which, when untreated, has such a variable duration, is very diffi- 
cult. Many patients apply at a hospital after weeks or montlis of ill- 
ness. Others come within a week or twm of the onset, and occasionally 
a case develops in the ward. It is well known that the average attack 
improves witli rest and quiet and is over in from 6 to 10 weeks, even 
without any other treatment. It is equally well known that the slight- 
est twitchings of a mild attack may persist for months. Sometimes an 
attack will continue in all of its severity for a long period. Formerly 
the author was accustomed to isolate the patients as M’ell as possible. 
They were kept quiet in bed until all choreiform movements were gone. 
Various drugs and other methods of treatment, such as arsenic, calcium 
bromide, salic^idates, thyroxin and cold packs were tried at different 
times without noticeable effect on tlie course of the disease. The 
present metliod of treatment has changed the outcome so that it is 
possible to ex-pect the average patient to be ready for discharge in about 
3 weeks after admission, unless tlie discharge is delayed by some other 
illness, by operation such as tonsillectomy, or by waiting for a vacancy 
in a convalescent home. This new method has been used for too short 
a time to warrant any comment on the possible effect on recurrences 
or the development of heart disease. The author treated 24 cases of 
chorea witli intravenous injections of typhoid-paratyphoid vaccine 
as a means of producing fever. The results thus far were good. There 
was prompt cessation of the symptoms, and the course of the disease 
seemed to be greatly shortened. In tlie cases reported the average 
duration of treatment was from S to 9 days. A drug tliat has been used 
in the treatment of chorea is phenyl-ethyl-hydantoin. Its benefit is 
■ also derived from tlie jiroduction of a febrile phase. The advantages 
of tlie typhoid-paratj’phoid vaccine oA'er this drug are that the febrile 
reaction can be produced immediately without the necessity of waiting 
for a period up to 2 weeks for intoxic.ation to develop. All cases re.siiond 
to the typhoid-paratyphoid reaction while not all cases develop die 
intoxication and fever with the phenyl-ethyl-hydantoin, even when 
given over long perioils. The typhoid-paratyphoid vaccine has not 
caused any complications such as severe skin eruptions, agranulocy- 
tosis, broncliopneumonia and nephritis, which have been described 
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witli ])]ienyl-cthyl-]iydant6in. By increasing the dose of the vaccine, 
or when giving it again several weeks after a course of injections, fever 
can always be produced. 

The Antirachitic Potency of the Milk of Cows Fed Irradiated Yeast 
or Ergosterol.— Hess, Lewis, McLeod and Thomas (J. A??/. 3Ird. 
Asm., 1931, 97, 370) found that cow’s milk was made highly antirachitic 
by means of supplementing the fodder with irradiated ergosterol or 
with irradiated yeast. These milks of various potencies were given to 
a large series of infants during the winter. By this means rickets 
was prevented e.xccpt in its minor manifestations, and roentgenologic 
rickets did not develop. In cases in wliich rickets was already present, 
the milk brought about calcification within a month. From the point 
of view of the number of antirachitie rat units fed to the cow, the 
irradiated yeast induced a more potent milk than the viosterol. This 
distinction Avas evident both by biologic assay on rats and by clinical 
tests of a preventive and curative nature. The outstanding advantage 
of this metliod of antirachitic therapy is that it functions automatically 
as the .specific factor is incorporated in the diet of the infant. 


Soft-curd Milk: Nature’s Food for Infants.— Hill {Arch. Pcd., 1931, 
48, 417) states that when soft-curd milk is available, the feeding prob- 
lem becomes much simpler. Experimental results would indicate tliat 
this milk is easily digested without dilution or modification, and that 
it can be used in a concentrated form. Since there is no dilution, 
the normal sugar content of the milk is sufficiently high not to require 
the usual addition of carbohydrate. The use of lactic acid to produce 
an acid curd apparently is .not necessary Avhen soft-curd milk is used 
It seems possible to supply milk that is sweet and has a normal reaction 
and has not been abnormally sweetened, nor any other alterations made 
from its natural state. The use of a natural milk obviously is superior 
to the use of a milk that is abnormally acid or alkaline in its reaction. 
There has been an advantage noted in the use of hard-curd milk over 
soft-curd milk in the manufacture of cheese. This may ultimately free 
soft-curd milk for use in infant feeding. 
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Untoward Results From the Use of Gold Compounds.— Diuvei'. 
and ^YE1A.ER (Arch. Dcrmaf. and St/ph., 1931. 23. S7), in re])orting a 
fatality following the administration of 25 mg. and 50 mg. of gold anrl 
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sodium thiosulphate 4 days apart in a woman with lupus erythematosus, 
take occasion to review the gold compounds in common use and the 
ructions following their administration, and cite from the literature 
numerous examples of deaths arising in the course of gold therapy in 
cutaneous as well as pulmonary tuberculosis. The paper is particufarly 
timely in view of the more uddespread knowledge of the value of the 
salts of gold in lupus erythematosus and their more indiscriminate trial 
in the tuberculids and closely related dermatoses. The more important 
reactions from the use of gold may be tabulated as follows: 

A. Imvicdiate Rcuctions. (1) Anaphylactic tj^pe — varying degrees 
of syncope and shock, with nausea, occasional vomiting, flushed face, 
edema of the lips and face and tachycardia. These symptoms are 
usually of short duration, but death has resulted. (2) Mild febrile 
reaction vdth malaise and headache, usually lasting 4 to 6 hours and 
rarely for several weeks. (3) Metallic taste in the mouth. (4) A 
foreign protein reaction, which usually begins about 1 hour after 
injection, characterized by dull headache, suffusion of the eyes and 
chill. The symptoms abate within about 0..5 hour. 

B. Delayed Toxic Reactions. (1) A s^mdrome of fever, headache, 
nausea, occasionally with vomiting, malaise and prostration. Symp- 
toms begin 4 to 6 hours after injection and last from a few days to a 
week or longer. (2) Stomatitis and gingi^^tis, usually mild but rarely 
of an ulcerative and hemorrhagic type. (3) Renal damage — albumin- 
uria and varying degrees of acute nephritis. (4) Hepatitis with icterus. 
(5) Digestive disturbances ranging from the transient symptoms of the 
toxic syndrome to ulcerative and hemorrhagic enteritis. (G) Cutaneous 
eruptions: The picture varies greatly in severity and type, ranging 
from temporary erythema and urticaria through papular and bullous 
expression to a dermatitis exfoliativa which resembles that seen from 
intolerance to the arsphenamins. Itching accompanies all phases of 
the cutaneous reaction. (7) Hemorrhagic tendenc.^ — with hemor- 
rhages into the skin and from the gastrointestinal tract, hemoptysis, 
epistaxis, hematuria and metrorrhagia. 

While mild reactions to gold are quite common, the more severe 
ones are fortunately rare. Since they occur early in the course of 
treatment, as a general rule, it is necessary to observe special care 
at this stage of therapy. An initial dose of ]0 mg. is suggested in 
cases of lupus erythematosus, to be followed at weekly intervals l)y 
ascending doses up to 50 mg. In resistant cases the authors suggest 
a cautious increase of dose to 75 mg. with an upper limit of 100 mg. 
Numerous authorities attest the equal therapeutic effectiveness of small 
doses and the incidence of reactions can be greatly lessened by more 
conservative doses. 

Cutaneous Calcinosis.— In reporting a case of calcinosis in a boy, aged 
14 vears, with multiple calcium tumors on the skin anrl sid)cutaneous 
tissue of the hands, elliows and knees, M.m.oney and Hi.ooii (Arr/i. 
Demai. and Hyph., 1031, 23, 24,5) review the literature of the subject 
and cla.ssifv the forms of calcinosis as follows; .1 . Local. This inchides 
calcification in tumors such as epithelioma, atheroma, dermoid ey.st 
and in pseudoxanthoma ehusticum. B. General. (1) Mefast.-itic cal- 
cinosis-associated hj-percalccmia from the destruction of bone througli 
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osteomyelitis, caries or lymphatic leukemia. (2) Metabolic calcinosis 
— an imperfectly understood disturbance of the calcium metabolism 
unassociated with destruction of bone. The authors stress the frequent 
association of calcinosis with scleroderma and sclerodactylia. The 
clinical picture of cutaneous calcinosis consists of small pea to walnut- 
sized tumors or plaques occurring on the fingers, hands, wrists, elbows 
and knees often following the cotirse of the tendons. These tumors 
frequently perforate through the overlying adherent red skin and give 
rise to a creamy mass often containing small granules. New lesions 
are apt to appear in crops. Occasionally calcinosis appears as elevated 
yellow ridges over the elbows and knees. 
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Operation for Temporary Sterilization.— In certain cases in which 
sterilization is indicated it is often desirable that such sterilization be 
of a temporary nature so that when the indication for the prevention 
of conception has passed it vnW be possible to restore the possibility of 
a future pregnancy. In the usual type of tubal sterilization opera- 
tion it is quite a difficult matter to restore the continuity of the tube 
with any degree of assurance as to its future function. The operation 
which Naujoks {Zcntralbl. f. Gyncc., 1931, 55, 81) describes as a revers- 
ible sterilization operation might be of value in such cases. He points 
out that the operation should not be attempted when there is pelvic 
inflammatory disease or any marked destruction of the tubal mucosa 
as in such cases it would be hardly likely that pregnancy would super- 
vene, but in such cases there is seldom an indication for sterilization 
in the first place. The essential feature of the operation is that the 
uterine ends of the tubes are not disturbed so that there will be no 
difficulty later in attempting to anastomose the tubes to the uterus. 
The operation consists of a crushing of the outer end of tlic tube with 
an enterotriptor of the Roux type followed by a double ligation of the 
crushed portion with silk ligatures. The crushing should be evenly 
distributed across the tube and about 10 mm. wide and with sufficient 
pressure that there is no doubt that both the musculature and mucous 
membrane of the tube are actually crushed. This portion of the tube 
then atrophies into a small cord which is impermeable. When it i.s 
desired to restore the patulousncss of the tube, it is merely necessary 
to resect the crushed outer portion, preferably with a diathermy knife 
so that there shall be no bleeding which might tend to seal the new 
ostium. 
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Results of Olshausen’s Operation.— A review of 3358 cases in which 
Olshausen’s uterine suspension had been performed has been presented 
by Graa^es and Smith (Svrg., Gyncc. and Obsi., 1931, 52, 1028) accom- 
panied by an enthusiastic endorsement of the procedure. Of the cases 
wliich Avere folloived for more than 2 years symptomatic cures were 
obtained in 60.8 per cent, relief was obtained in 27.3 per cent ivhile 
in 5.6 per cent the .operation was a failure. From the standpoint of 
anatomical results, in 76.9 per cent the uterus ivas in good position, 
in 14.2 per cent there was a partial recurrence and in S.S per cent there 
Avas a complete recurrence. Pregnancy occurred 856 times in 489 
patients (17.6 per cent of the traced cases) of AA'hich 406 had normal 
deliA’eries. Abortions and miscarriages occurred in 197 of the pregnan- 
cies Avhiie the remainder of the pregnancies terminated in some com- 
plicated form of deliA’^ery, 132 being instrumental. Of the cases e.vam- 
ined after childbirth the uterus remained in normal position in 71.4 
per cent, there was a partial recurrence in lS.7 per cent and a com- 
plete recurrence in 15.7 per cent. The statement is often made that 
this operation is frequently followed by intestinal obstruction but in 
tliis large and carefully folloAA-ed series of OA^er 3000 cases there were 
only 6 knoAvn cases of intestinal obstruction. Of these 2 died Avithout 
operation, Avhile of the 4 that were operated upon 3 surAUAmd. The 
aboA'e results seem to be most satisfactory especiallj' when it is 
remembered that the operation AA'as done in oA-er half of the cases for 
the cure of prolapse and procidentia. (An authoritatiA'e rcAueAV by 
one of our foremost gynecologic surgeons. C. C. N.) 
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The Value of the Roentgenologic Examination in Pulmonary Tuber- 
culosis. — Do changes on tlie film precede those detected by the usual 
methods of physical examination? Sampson and Broaa’N (Ani. J. 
Rocni. and Rad. Tlierap., 1931, 25, 209) ansAver that in a surprisingly larp 
number of cases definite changes characteristic of tuberculosis occur in 
the film long before definite evidence of abnormal physical signs can 
be detected. How early in the course of the disease can definite changes 
be detected? This question the Avriters do not ansAver specifically. 
They point out, howeA'er, tliat in school children they belicA’c roent- 
genologic evidence of pulmonary tuberculosis exists in many casc.s^ for 
years before symptoms arise that focus attention on the lungs. The 
incidence of the fiA'e cardinal diagnostic data in 1307 cases diagnosed 
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pulmonary tuberculosis from 1478 consecutive cases in the Trudeau 
Sanatorium were as follows: Tubercle bacilli, 61.5 per cent; rales, 
68.5 per cent; Roentgen ray, +99 per cent; hemoptysis, 33.5 per cent; 
pleurisy, 12 per cent. The roentgenogram can usually be i-elied upon 
to register the extent of the lesion, frequently revealing more disease 
than is detectable otherwise, and in many instances Ijringing to light 
foci which would otherwise be overlooked. 

Palliative Therapy of Malignant Growths. —That 80 per cent of all 
persons suffering from cancer are incurable by surgery is the estimate 
of Wood (Radiology, 1931, 16, 291). A few of these patients may be 
cured, and more can have their lives prolonged over a considerable 
period of years by radiation. Anotlier group can gain relief from pain 
and a certain amount of psychic comfort from irradiation, though there 
be no evidence that life is prolonged. Too much stress has hitherto 
been laid on the attempt at permanent cure by heavy radiation, which 
too often renders the patient’s life miserable or actually shortens it. 


Roentgenologic Changes in Sarcoid and Related Lesions.— Boeck’s 
sarcoid, which is characterized by the formation of nodules in the 
cutaneous and subcutaneous tissues, sometimes associated with fibro- 
cystic, changes in the bones or a fibrous infiltration in the lungs, is 
generally regarded as a form of infection with the bacillus of tubercu- 
losis, although other hypotheses as to its origin have been advanced. 
Kirklin and Morton (Radiology, 1931, 16, 328) have reviewed the 
roentgenologic observations in 6 cases, of which 2 had demonstrable 
changes in the bones, 2 in tlie lungs and 2 in both the bones and the 
lungs. In the lungs the typical abnormality is a bilateral, fairly dense, 
diffuse, linear infiltration of the midportion or bases, superimposed on 
which are discrete opaque areas, ranging in size from miliary nodules 
to nodules 1 cm. in diameter. The apexes are not affected, and there 
are no signs of pleurisy or fluid. Of the bones, the phalanges of the 
hand or foot are most often attacked. The disease of the bone seems 
to be first evident as a thickening of the trabeculre in the end of the 
phalanx. Punched-out areas appear and later there is a peculiar 
combination of destruction and repair. The whole phalanx may be 
affected. If the process is arrested and healing occurs the bone may 
return almost to normal, but usually considerable mutilation results. 


Bone Metastasis. — Tlnee hundred and thirty-four cases of malignant 
metastasis in bone were studied by Copel.\nd (Radiology, 1931, 16, 198). 
Of these, 100 cases were consequent on cancer of the breast. The bones 
most frequently involved in order of incidence were the spine, pelvis, 
fennir, skull, ribs and humerus; metastasis in the forearm and leg was 
infrequent. The lesions were most often multiple and were single in 
only one-fourth of the cases. ^Metastasis occurred in 22 cases of hyper- 
nephroma; bones affected, in order of frequency, wore the humerus, 
spine, femur, pelvis, ribs, bones of the feet, skull and sternum. Cancer 
of the prostate produced mctast.asis in 134 cases and most frequently 
involved the pelvis and vertebra?, rarely the femurs, lower end of the 
tibia and the skull. ^Malignant disease of the testiele was the primary 
source in 2 cases, of the bladder in 1, of the ovary in 2 and of llic thyroid 
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in 6. Seven patients with cancer of the stomach had metastasis to the 
bones, the order being ribs, pelvis and femur, vertebra;, sternum, skull 
and scapula. Metastasis to bone was found in 4 cases of cancer of tlie 
lung; a wide variety of bones were involved, including the lumbar spine, 
pelvis, ribs and skull. 


Intravenous Urography.— Braasch (Am. J. Rocnt. and Rad. Therap., 
1931, 25, 196) believes that uroselectan will be only a forerunner to 
mediums of greater excellence, such as skiodan, which is about to be 
placed on the market. The author’s limited experience with the latter 
leads him to believe that most of the claims advanced for it are sub- 
stantiated. Among its advantages are earlier excretion, absence of 
subjective reaction to its administration and increased clarity of the 
urograms. It makes available a method which sometimes permits of 
diagnosis ivithout the necessity of obtaining cystoscopic data. Its 
universal use will be limited because knowledge of urographic interpre- 
tation is necessary and because cystoscopic and other clinical data are 
usually necessary before exact diagnosis can be made. The greatest 
value of intravenous urograph 3 ' to the urologist will be its emplo.yment 
in cases in which c.ystoscop.v and ureteral catheterization are contra- 
indicated or impossible. It will be particularlj’- valuable in children. 
With the present medium the films are still frequentlj’’ too inexact for 
interpretation. TJie greatest weakness of the method lies in its failure 
to accuratelj' outline minor deformities. Its value will be greatest in 
the presence of urinarj^ stasis. Failure of renal visualization does not 
necessarily' indicate that renal function has been destroyed. It is fre- 
quently of value as a visual functional test and often will suflice to 
determine the presence of a good kidney on the opposite side from that 
to which sj'mptoms are referred. Mediums which contain organically 
combined iodin offer ideal solutions for use in retrograde pyelography'. 

The Effect of Roentgen Rays on the Heart. — Follov'ing up their 
pre\'ious work which tended to show that repeated exposures of the 
hearts of rats to the Roentgen ray’s produced definite cardiac lesions, 
Warthin and Pohle (Am. J. Roeni. and Rad. Therap., 1931, 25, 625) 
have endeavored to establish the toleration dose over tl}e precor- 
dium of rats. This tliey' found to be 500 r. In cases in which this dose 
was attained or exceeded no clinical .sy'mptoms were observed which 
might indicate cardiac injury'. The only' gross patliologic change con- 
sisted of a dilatation of tlie right ventricle. Microscopically, there 
was Zenker’s necrosis in vary'ing degrees, py'cnosis of nuclei, and increase 
in stroma nuclei, Mth small foci of ly'mphocytes. 


Five Years’ Experience With Oral Cholecystography.— After 5 years 
of daily e.xperience with oral cholecystography, and the use of every 
known method of administering the dye, Stewart and Illick (A?«. J- 
Rocnt. and Rad. Therap., 1931, 25, 602) still believe that the oral 
method is tlie most satisfactory and reliable. If tliere are any advan- 
tages in the intravenous, its very real dangers counterbalance them, 
and it is not, in the opinion of tlie wTiters, a safe office procedure. The 
oral method is universally applicable and has proved to be entirely 
reliable. Any dissatisfaction with the Graham test, the writers Iiehcve, 
is due to improper technique. 
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Disseminated Encephalomyelitis.— Grinker and Bassoe {Arch. 
Neurol, and Psychiat., 1931, 25, 723) present, in detail, 4 cases of 
encephalomyelitis from a clinical and pathologic point of view. They 
compare these examples with examples of other forms of encephalitis 
which they have, studied, and propose a broad pathologic classification 
outlining the etiologic conclusions wliich they feel are justifiable. In 
Case 1 there was a history of a slight upper respiratory tract infection; 
five days later there occurred bulbar and cord symptoms, with low- 
grade fever; death occurred from medullary involvement in nine days. 
Autopsy revealed multiple perivascular softenings throughout the 
neuroaxis. In commenting on this case they remark that the entire 
picture was identical with that which has been described in encephalo- 
myelitis following the use of cowpox vaccine and rabies vaccine, and 
in encephalitis measles and variola; that “The perivascular, inflam- 
matory, complete and incomplete softenings, with moderate lympho- 
cytic reaction, are typical of these forms of infections;’’ and ask, “Are 
all these cases, then, examples of identical virus infections only precipi- 
tated by exanthematous disease, vaccinations and nonspecific infec- 
tions . . . Case 2 was a child in which leg paresis and hemi- 

plegia developed gradually; the opposite leg became involved; stupor 
developed; a terminal fever led to death in 23 days after the onset. 
Necropsy revealed a disseminated encephalitis. The extraordinary 
dissociation of the inflammatory reactions and the patches of demyelini- 
zation were the high points of interest in this case. The difl'useness 
of the infiltrations, the character of the cells and their presence distant 
from the lesions with multiple sclerosis and Schilder’s disease would 
suggest them to be of toxic degenerative origin, (^ase 3 had severe 
medullary s.^'mptoms, Yvith low-grade fever; there were several remis- 
sions over a period of o months, then progression with cord symptoms 
and death. Autopsy showed a .subacute disseminated encephalo- 
myelitis. Here the clinical obserY’ations indicated clearly that the site.s 
of the lesions were in the brain stem. The nature of the pathologic 
proce.ss was surmised from the suddenne.s.s of the onset, the febrile 
reaction and the relatively rapid course. Case 4 had a previous acute 
infectious episode, with medullary symptoms. The patient recovered 
with severe residua; a relapse followed with febrile reaction. In eoni- 
inenting on this case the authors remark that it seems probable that 
the ]iatient ha<l had an acute disseminated eneephaloinyelitis, with 
severe damage to the medulla. The pajicr continues with a rather 
vivid discussion of the etiologic factors and the pathologic findings of 
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the encephalitides in which tiie autliors state that: “The etiologic 
status of the diffuse encephalitides, including Sehilder’s disease, has 
not been solved after many years of pathologic study. No adequate 
criteria for not considering them infections in origin and searching 
for their bacterial cause have been advanced by neuropathologists.” 
" The pathologic observations have been typical for all cases. Multiple 
perivascular lesions are found, particularly about the venules, consisting 
of complete or incomplete softenings or, in the milder cases or younger 
areas, demyelinization with relatively less axonal destruction. The 
lesions seem to haye a predilection for white matter of both the spinal 
cord and the cerebrum. A relatively moderate mesodermal reaction 
in the form of perivascular lymphocytic infiltration has been noted.” 
Still further along the^i' remark: “Thus, it seems that a variety of 
clinical conditions, including vaccination against smallpo.v or rabies 
and exanthematous diseases, such as measles and smallpox in human 
beings, produce an identical pathologic condition. ... If a patho- 
logic classification of the central nenmus infections were to be proposed 
on the basis of distinct, regularly occurring microscopic changes, it is 
apparent that each group would embrace examples of more than one 
clinical syndrome. Exclusive of syphilis, the parasitic infections and 
the changes in the brain in sepsis, with its miliary abscesses, such a 
classification of nonsuppurative encephalitide would be as follows: 

(1) Severe focal demyelinization, less severe axonal damage, micro- 
gliosis, mild or absent perivascular l.ymphocytic infiltration, gliosis 
(chronic multiple sclerosis and certain cases of acute multiple sclerosis). 

(2) Focal lesions of incomplete or complete softenings, not perivascular, 
microgliosis, varying degree of lymphocytic infiltration, vascular pro- 
liferation and connective-tissue scar formation (acute disseminated 
encephalomyelitis and certain cases of acute multiple sclerosis). (3) 
Focal perivascular incomplete softenings, inAmlving tlie whole nerve 
fiber, coalescing of lesions to form softenings, microgliosis, mild Ijrmpho- 
cytic reaction, secondary gliosis (cowpox and rabies vaccine, measles, 
N'aricella and variola and certain cases of disseminated encephalomyeli- 
tis). (4) Diffuse subcortical destruction of nerve fibers, probably 
beginning in the myelin slieatljs, mild or absent lymphocytic infiltration, 
primary progressive gliosis with secondary regressive glial forms, con- 
nective-tissue sear (Schilder’s disease and disseminated enceplialitis). 
(5) Diffuse but relatively selective (basal nuclei, medulla or anterior- 
horn cells) ganglion-cell destruction, abundant perivascular and tissue 
lymphocytic infiltration, mild microgliosis, white matter spared (rabies, 
epidemic encephalitis and Heine-Medin’s disease). (6) H%y>erp!a.stic 
meningeal reaction, regressive changes in capillary endothelium, forma- 
tion of new iiloodvcsscls, degenerative changes of ganglion cells, nijsent 
mesodermal infiltrations (toxic encephalitis secondary to acute infections 
and exogenous toxins such as lead). 

Encephalographic Studies in General Paresis.—EnArGii, Dixox, 
IvlEXE and Allex (/Im. •/- Pstjehiaf., 1031, 10, 737) report tlieir 
study of 07 encephalographic .studies made upon 70 cii.«es of general 
pare-sis. These cases of general paresis tiiey have divided into three 
<wou 5 )S ; («) Cases that show definite and characteristic findings of mental 
deterioration— in these eases advanced parenchymatous finding.s have 



NlSUROLOGY AND rSYCIIIATRY 


5S9 


occurred; (b) organic reactions with ps\"clioses of functional coloring — 
this group includes cases of general paresis in which therapy may 
possibly arrest the pathologic process and restore the patient for either 
transient or permanent periods — the psj'chosis simulates the functional 
disturbances seen in the manic excitements and the depressions as well 
as other functional reaction types; (c) transitory psychoses Avithout 
signs of deterioration — this group includes delirious reactions and 
neurologic irritative phenomena on the basis of exacerbated meningo- 
vascular and endarteritic disease. The encephalogi’aphic studies of 
the Group A paretics indicated, on the whole, an obliteration of the 
cortical cerebrospinal fluid patlnvays, especially in the frontal and 
parietal areas Avith dilatation of the basal cisternre. The authors assume 
that there has been, apparently, a damming up of the cerebrospinal 
fluid over the cortex of these areas. (This obliteration of the cortical 
spinal fluid patliAvay is knoAA'n as “arachnoiditis.”) In other cases of 
this gi’oup they found atrophic areas that seemed to be combined AA'ith 
“ arachnoiditis.” In still other instances they noted that there Avas an 
apparent reduplication of the cortical fluid patliAA-ays. In seA^eral of 
these cases marked insular atrophy was found. In the study of the 
encephalograms of Group B paretics similar findings to these described 
in Group A Avere noted. In general, hoAvever, they found that the 
areas of cortical atrophy appeared to be less marked. The “ arachnoidi- 
tis,” too, Avas found to be less pronounced. The encephalograms of 
the paretics grouped under C shoAA'ed many cortical markings, slight 
cortical atrophy and very patchy arachnoiditis. In addition to these 
studies the authors present a comparison of encephalograms before and 
after nonspecific therapy of general paresis. Here they remark : “ The 
most striking encephalographic pattern shoAvn after malaria therapy 
consisted in the clearing up of ‘arachnoiditis’ manifest before malaria 
treatment in 3 cases. The malaria treatment apparently has released 
the obstructing factor in the cerebrospinal fluid patliAvays, so that full 
drainage Avith AAuder areas of fluid release has occurred oA'^er the cortex.” 
As a result of this, they find that tliere is a decrease in the dilatation of 
the basal eisterna; and further atrophy of the brain is brought into auoaa'. 
They discuss rather adequately the teclmique of encephalography and 
the complications encountered, finally concluding that: (1) Encephal- 
ographj’ in careful hands is a safe clinical procedure; (2) the encephalo- 
graphie finding appears to bo definitely related to the pathology present 
in the stage of general paresis studied; (3) clinical improA-ement’and 
arrest in many of the cases studied appears to be closely coi-related Avith 
the encephalographic findings present; (4) after sufficient data arc 
collected this method may prove to be of great benefit in further clinical 
and prognostic groupings of this disease. 


Some Principles in the Treatment of Behavior Problems in Children. 
— L.vaa'.son G. Loavrey {Arch. Neurol, nud P.st/chiai., 931, 25, SSI) pre- 
sents rather briefly the essential points in the treatment of belniA'ior 
j)roblcms of children. He diA'ides the treatment into tAA-o parts: (a) 
direct, and (6) indirect. The direct measures comprise those in AA'hich 
the physician and his assistants deal directly Avith the patient. The 
indirect method is defined as the “social-manipulatiA-e,” intende<! to 
convert the enAironment of tlic child into a source of posifi\'e rather 
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than of negative stimuli. In his discussion of the manipulation of the 
environment he remarks that the measures used may be divided into 
two major groups; (1) manipulation of things — the adjustment of the 
environment so that the reaction of the personality to it will be more 
harmonious, and (2) the manipulation of people — in order that the 
minimum friction exists between the contacting personalities. In dis- 
cussing the patient he states that the child is a complicated personality 
at whatever his stage of development he may be in, that for the creation 
of an organized personality several points are needed, viz.: (a) a satis- 
faction of a feeling of achievement by the child; (b) recognition by 
people that he is an individual; (c) affectional relationships with other 
persons; (d) a feeling of belonging to a group. The author remarks 
that he and his colleagues have worked out a “new, simple five-fold 
classification of the common groups of factors involved in the causes 
of behavior disorders, which is important in focusing treatment.” 
Group I, the gross mental deviations — psychoses, feeble-mindedness, 
and epilepsy, and postencephalitic behavior disorders. Group II, gross 
physical deviations. Group III, the neuroses. Group IV, the com- 
plexes and conflicts below the neurotic level. Group V problems, the 
result of faulty training or ignorance. These groups are discussed 
adequately, and the paper is concluded with a general outline for a 
program of treatment of the problems dependent upon the age of the 
child. 
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Selective Distribution of Diphtheria. — The explanation for the selec- 
tive infection of certain individuals with Bacillus diphtherias is still far 
from complete, despite the fact that there have been available to the 
investigator probably more material facts than for any other infectious 
disease. Bacteriologic diagnostic methods have improved and have 
been used extensively for a long time. Toxicity of strains is relatively 
easy to determine. Antitoxin has been a potent help. The Schick 
test has added A^ery much to our knowledge and yet there remain many 
factors about which little is known. It is therefore of great interest 
and value to have Doull (-/. Prcv. Med., 1930, 4, 371) review the present 
situation of the problems which remain unsettled. He gives_ as pos- 
tulates: (1) A case of diphtheria signifies infection overcoming host 
resistance. (2) Carrier infection with a toxin-producing organi.sm 
signifies efi'ectual host-resistance. (3) A negative reaction to the 
Schick test in those untreated and with no history of diphtheria implies 
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one or more prior subclinical infections. The importance of exposure 
or dosage is fully discussed as well as that of determined host-resistance 
in its bearing on age and sex incidence, the infrequency of diphtheria 
in the negro and in the tropics, and the effect of anatomic factors such 
as removal of the tonsils. Nevertheless there remain many examples 
of peculiar local, seasonal and cyclical variations in which the deter- 
mining factors are obscure, and he suggests that these may be due to 
the incidence of more pathogenic strains of the bacillus. It is of par- 
ticular interest that the great pandemic of diphtheria, beginning just 
after the middle of last century as local epidemics, assumed great 
malignancy which lasted for twenty or thirty years, after which a 
decline began, with occasional fluctuations, which has continued to the 
present. 

Studies on Inflammation. — In a series of experiments upon inflam- 
mation, Menkin (J. Exp. Med., 1931, 53, 171) has shown that solutions 
of ferric chlorid, trypan blue and horse serum, are more or less fixed 
at a .site of inflammation in rabbits when injected intravenously or 
directly into the inflamed area. Trypan blue solution injected sub- 
cutaneously at the periphery of a superficial area of inflammation did 
not diffuse into the site of inflammation. The author has demonstrated 
coagulation or precipitation of horse .serum and ferric chlorid by inflam- 
matory exTidates, while normal blood serum did not produce this result. 
Trypan blue was not affected by such exudates nor Ijy normal blood 
serum. Histologic study, however, indicated that coagulation or pre- 
cipitation was a secondary factor in tlie fixation of foreign substances, 
the primary agent being mechanical obstruction caused by a network 
of fibrin about tlie site of inflammation and by thrombosis of lymphatics. 
In further studies the author (./. Exp. Med., 1931, 53, 179) showed that 
in frogs, trypan blue injected into the circulating blood or directly into 
an area of inflammation was fixed at the inflammatory site. If the 
dye was injected at the periphery of an inflamed area it failed to enter 
the site of inflammation. Histologic study again indicated that the 
failure of diffusion of dye out of or into tlie inflamed area was the 
result of occlusion of lymphatic vessels and the presence of a network 
of fibrin in the inflamed area. 


Compensatory Hypertrophy of the Adrenal Cortex in the Babbit.— 
In carefully controlled experiments M.\ck,\v and Poliand (./. Pathol, 
and BactrrioL, 1931, 34, 73) found that the removal of one adrenal in 
the ralibit Avas followed by compensatory hypertroph.A- of the remaining 
gland. The hypertrophy Avas found to be entirely in the cortex. Tlie 
increase in size evidently took place Avithin the first month since hyper- 
trophy Avas just as great at the end of 30 days (41 per cent) as at tlie 
end of 150 days (37.7 per cent). Compensatory hypertrophy of the 
adrenal cortex in the rabliit AA'as le.ss in degree than that Avhich folIoAved 
the removal of one adrenal in the rat. 


Observations on Melanosis Coli. — SxEAA ARTand Hk km.an (.7. Pathol, 
and Badrriol., 1931, 34, (il) liaA-c made a study of melano.ds coli in Iavo 
series of eases; the first consisted of (iOO un.'^elected autopsies at all ages 
and the second of a consecutive series of 100 cases of carcinoma of the 
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the animals survive into the chronic stage of the disease than of the 
controls. The production of tubercular tissue in considerable quantity 
by injection into the tissues of the phosphatid or liquid saturated fatty 
acid from the tubercle bacillus does not render the animal allergic, and 
seems definitely to lower resistance to the disease upon subsequent 
infection with tuberculosis. The degree to which the tissues react 
specifically with the formation of new epithelioid cells is indicated by 
the amount of the change in the M/L index in the blood. The differ- 
ences observed in individual animals in the amount of tissue reaction 
to a given amount of phosphatid derived from the tubercle bacillus are 
definite and are similar to those long noted in connection with humoral 
antigen-antibody responses with proteins. Both in tuberculosis itself 
and after intraperitoneal injections of the phosphatid the relation of 
monocyte to lymphocyte in the blood before death has been a measure 
of the extent of the epithelioid and Ij'mphoid proliferation found at 
autopsy. Hence, the M/L ratio can be taken as an index of the relative 
abundance of these cells in the tissues. Antigenic intravenous doses 
of the phosphatid itself, or of antiphosphatid serum, given either before 
or after infection, may give a slight protection to an animal if the dose 
of infecting organisms be not too great. Taken together, the observa- 
tions of the present paper implicate the monoci’te and its derivative, 
the epithelioid cell, when harboring living bacilli, as factors in the spread 
of tuberculosis in the animal. The type of reaction of an animal to the 
lipoids of the tubercle bacillus, whether predominantly cellular or 
humoral, may be a decisive factor in determining resistance on the one 
hand and susceptibility on the other. 


A Study of Ventilation and Respiratory Illness in New York Schools; 
Comparison of Window-gravity Ventilation and of Unit Pan Ventilation 
with Varying Air Flow. — The original work of the New York Com- 
mission on I^entilation called attention to the possibilities of ventilating 
schoolrooms witli a relatively low flow of cool air by tlie use of window 
inlets and gravity e.xhaust ducts. These early studies and those of 
Greenburg, at New.Haven, Childs, at Cleveland, and Butch and Reavis, 
all suggested tliat schoolrooms ventilated by the window-gravity 
method were not only as satisfactory as those ventilated by plenum 
fans but were actually superior to them — the window-gi-avity rooms in 
all four studies shondng less respiratory disease among the pupils than 
did rooms ventilated by fans delivering 30 cubic feet of air per pupil 
per minute. More recent studies of tlie New York Commission have, 
however, brought out very clearly certain possible errors in the use of 
respiratory disease data as a measure of tlie healtlifulness of the school- 
room. They indicate that not only age and sex but also social and 
economic status of pupils (as measured by nationality of parents) 
markedly affect respiratory disease alisenteeism; and that respiratory 
disease in attendance is so affected by subjective judgment that it 
cannot fairly be used as a criterion if the observations of difl'erent 
observers arc compared. On tiie other hand, results of studies made 
at Svracuse appear to demonstrate that when age, sex and nationality 
stock .arc duly lialanced high consistent and significant results may be 
obtained .and'that even records of respiratory disease in attendance .arc 
concordant wlicn the results are obtained by the same observer. The 
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present study {Am.. J. Tlyg., 1931, 13, 235) was designed to check the 
results in Syracuse in a diflerent city and using unit ventilation instead 
of a central plenum system for the comparison of air flow and also to 
compare unit fan ventilation with the window-gra^'^ty system (which 
was not represented in Syracuse). As in the Syracuse studies, it 
appears that when school populations are balanced as to age, sex and 
nationality stock, and when the personal equation of the observer is 
lield balanced, concordant and consistent results may be obtained 
from a study of school absenteeism and of respiratory illness among 
pupils in attendance. A study' of the health of pupils in schoolrooms 
ventilated by unit ventilators shows that reducing the rate of air flow 
from the standard figure of 30 cubic feet per pupil per minute to approxi- 
mately^ one-half that amount was not attended by any harmful effects 
so far as could be observed. The teachers preferred the rooms with 
low air floAv on account of freedom from drafts and the lessened noise 
of the unit motors. A comparison of schoolrooms ventilated with unit 
ventilators and of those ventilated by window inlets with gravity' 
e.xhaust shoivs that the simpler gravity process is quite as satisfactory 
from the health standpoint as is the sy'stem involving the use of fans. 


Ultraviolet Radiation and Resistance to Infection : Intranasal Infec- 
tion With the Pneumococcus and With Bacterium Lepisepticum in the 
Rabbit.— Habdy and Chapman (/]?«. J. Ilyg., 1931, 13, 255) performed 
a series of experiments to test the effect of ultraviolet radiation on the 
resistance of rabbits to pneumococcus Type I and Bacterium lepisepti- 
cum infections. It is possible that the rabbit is a poor animal 
for experiments of this type, as its rapid rise in temperature in direct 
sunlight makes it probable that the animal never receives any con- 
siderable amount of ultraviolet radiation under normal circumstances. 
The radiation was given several times a week o\'er a period of many 
weeks before inoculation, and the dose was varied from a suberythemal 
level to a heavy' dose causing a severe burn. The average results of 
five experiments with artificial ultraviolet radiation from a mercury 
arc and intranasal inoculation with the pneumococcus showed no 
difference in attack rate or mortality' rate between the irradiated group 
and the controls. Blood count determinations showed no definite 
difference in the leukocytic reactions of the irradiated and control 
groups among animals escajiing infection. The irradiated animals con- 
tracting the disease showed a slightly' higher and more rapid leuko- 
cytosis than did the infected controls, with a less marked decrease in 
lymphoc,vtc.s. The average of three experiments with exposure to 
direct sun or north sk.v light through vitaglass showed that both the 
percentage of infection and the mortality rate after inoculation with 
l)ncumococcus Type I was higher in the irradiated aju'mals than that 
in a control grou]) kept inside. Similar experiments performed with 
mercury arc radiation and infection with Bacterium lepi.sei)ticum 
showed that radiation had no effect on the susceptibility to infection, 
although the mortality’ rate was .somewhat lower in the irnuliatcd 
group. A variation in the amount of ultraviolet, from a marginal 
erythema to a heavy but subulcerating dose, had no correlation with 
resistance to the re.spiratory infections used. The effect of radiation on 
antibody formation was also investigated. In the pneumoeoceiis infee- 
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tion experiments the average complement-fixation titer for the irradiated 
rabbits was slightly higher than for the controls; but in the Bacterium 
lepisepticum ex-periments the average titer for the two groups was 
precisely the same. There was no relation between the titer and the 
amount of radiation given. In rabbits immunized with killed pneumo- 
cocci radiation did not accelerate the production of antibodies or 
increase the amount above the normal. 


Water-borne Typhoid Fever Still a Menace,— Wolman and Gorman 
{Am. J. Piib. Health, 1931, 21, 115) state that while the t^'phoid fever 
death rate in tire United States and Canada has made a phenomenal 
drop since 1900, many large rvater-borne typhoid outbreaks have 
occurred during the last decade. Special attention is needed for better 
control oA'er the safety of water supplies in small cities, as 64.9 per cent 
of the outbreaks in tlie United States and 77.5 per cent of those in 
Canada occurred in tliose of 5000 population and under. A study of 
the causes of 282 outbreaks shows clearly the need for more attention 
on the part of water works and health officials to supervision and con- 
trol over treatment processes, especially over disinfection Avhere pollu- 
tional loads on treatment plants are high or where chlorination is tlie 
only safeguard. Over three-quarters of the water-borne illness reported 
in the United States during tire decade 1920-1929, representing 40 per 
cent of the outbreaks, was due primarily not to pollution of the raw 
water at its source, but to defects in the system for collecting, treating, 
storing or distributing of tlie water for public consumption. Unpro- 
tected cross-connections between polluted fire supplies and public water 
systems were the most important single cause contributing to water- 
borne outbreaks during tlie decade 1920-1929 and demand the most 
active attention of health and w'ater-works officials. During the decade 
there were 5 repeat water-borne outbreaks in one city from the same 
cause, and repeat outbreaks in four from different causes. The courts in 
both the United States and Canada are increasingly holding cities and 
water companies liable for heavy financial damages for illness resulting 
from pollution of public supplies. 
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(From the Lnboratorj’ of Experimental Pathology of the University of Pennsylvania 

School of Medicine.) 

Pyrodin (acetylplienylhydrazin) was brought to the attention of 
the medical profession in the last decade of the nineteenth century 
and its therapeutic action as an antipyretic was rather highly 
recommended. A number of physicians noticed, however, that, 
although it reduced fever in their patients, a very marked degree 

EiHToniAL Note. — This and the following 4 p.apers were presented at the 23d 
annual meeting of the Undergraduate Medical Association of the L'niversity of 
Pennsylvania, based on work performed by the student authors read at that time 
during the free and elective hours of their curriculum. Tlirco of the other 8 .articles 
(“An Anaphylactic Response of the Nongra^•id Uterus of the Unancsthetized 
Rabbit,” by G. L. Weinstein, '33; “The Progress of Undergraduate Research in 
Medical Schools” (third study) by M. P. Foley, '31, and .1. N. Marquis, '31: and 
“The Use of Cncsium Tctraiodoplienolphthalcin in Cholecystography,” by Julian 
Johnson, ’31) were also considered worthy of publication: but the last named is 
licing held for further exiwriments, while arrangements have already Ix!en made to 
publish the other two, in Science and the Avicrican Journal of PhymoloQu, resjx-c- 
tivoly. Not only are these S articles well worth publication for their intrinsic merit, 
but also it is thought that the apjiearancc of the 5 as a group will ghT? some deserved 
recognition to work done often under considerable difficulty and presented under 
circumstances which are Ix-lievcd to lx? unique in the medical schools of this country-. 

E. B. K. 

Awarded the M:\r>' Ellis Bell first prize at the Twenty-third Annual Mec-ting 
of (he Undergraduate Medical Association of the Universitv of Pennsvlvania, 
May, 1P31. 

YOU NO. 5. — Novr.Miicn, 1931 - 
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of anemia resulted from its administration. For this reason the 
compound fell into disrepute and little was heard of it for a matter 
of 15 to 20 years, except for its use by a few investigators for the 
study of experimental anemia in animals. Within the past 20 
years, however, the phenylhydrazin derivatives have come. into 
vogue for the treatment of plethoric conditions, most particularly 
polycythemia vera, the hydrochlorid being the most used drug of 
the group. 

Since Krumbhaar^ (1929), in a study of experimental anemia 
produced by pyrodin, noted the appearance of round, refractile, 
eosinophilic bodies within erythrocytes, falling in the group of the 
so-called Heinz-Ehrlich bodies (hemoglobinamische Innenkorper, 
Glasskorper), the hemotoxic action , of the phenylh}''drazin group 
has been the source of interest in this laboratory. 

The literature holds a number of observations of these “Innen- 
korper.” They occur only in severe toxic anemias, notably those 
induced by exotoxins, such as phenylhydrazin derivatives, toluyl- 
endiamin, anilin dyes, potassium chlorate, nitrobenzol, pyrogallic 
acid and others. Eecently Zadek and Burg^ (1930) reported a 
series of 3 cases in which these pathologic forms were observed in 
the blood. 

No completely satisfactory work has been done to demonstrate 
the exact mechanism of the formation of these bodies, in an attempt 
to explain the hemolytic action of the agents producing them. 
Some authors have thought of a nuclear origin, others a mitochon- 
drial (on account of their reaction to Janus green); Schilling^ states 
definiteljf “Alle diese Korper sind nicht karyogen, sondem archo- 
plasmatisch,” but attempts to establish a structural basis for them 
in the “capsular body” and “microcenter” of his anatomic scheme 
of the erj'throcyte. As will be shown later, our work m w’lm 
confirms the former statement, but fails to show ground for the 
latter. 

Waddell, Wolff and LanouJ (1930), working in this laboratory') 
presented evidence to show that pyrodin acted directly on the 
mature red blood cell, and suggested that a reaction between the 
drug and hemoglobin took place within the cell. This reaction 
resulted in the formation of small, dense, refractile aggregations of 
an insoluble methemoglobin-Iike compound. (Fig. 1.)* As the 
action of the drug on the individual cell persisted, these intracellular 
bodies grew somewhat larger and the cell outline remained as a 
ghost, finally completely disintegrating and leaving the bodies free 
in the blood stream, whence they were phagocytized by cells of 
the reticuloendothelial system. They noted, too, the avidity of 


* Prcnous workers, considerinc the question from a chcmic.il .aspect, have shown 
that the phenylhvdrarin compounds ore strong reducing agents and split the hemo- 
globin into its pigment and protein fractions. The basic drug becomes oxidizert. 
setting free a benzol ring which is the active agent in blood destruction. 
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these latter cells for erythrocytes, both visibly intact and in various 
stages of degeneration. They were able to reproduce the intra,- 
cellular bodies by the action of pyrodin on dog blood in vitro, but 


Table 1. -^Rabbit Blood Findings in Pybodin Poisoning. 



Date. 

Dose. 

Pyrodin 

(EKC). 

Pyrodin 
(E and A). 

Phenylhydr. HCl. 

No. 1.* 

No. 2. 

No. 3. 

No. 4 

No. 5. 

R B C (in millions) . 

1/7/.31 

0 

0.26 

7.09 

6.20 

G.14 

6.35 

Hemoglobin . 



.97 

.99 

.91 

1.03 

1.02 

R B C (in millions) . 

1/8/31 

0 

6.87 

6.91 

7.02 

6.69 • 

7.01 

Hemoglobin . 



.88 

1.00 

.95 

1.00 

.91 

* 

1/9/31 

(A) 






R B C (in millions) . 

1/10/31 

(B) 

0.68 

0.01 

7.01 

6.29 

6.20 

Hemoglobin . 



.91 

.98 

.97 

1.00 

.90 

R B C (in millions) . 

1/12/31 


4.26 

4 73 

4.27 

4.30 

4.45 

Hemoglobin . 



.60 

.77 

.65 

.75 

.72 

R B C (in millions) . 

1/13/31 

(C) 

3.28 

4.14 

3.75 

4.61 

4.62 

Hemoglobin . 



.49 

.51 

.51 

.65 

.04 

R B C (in millions) . 

1/14/31 


3.20 

3.14 

3.14 

3.71 

4.50 

Hemoglobin . 



.49 

.46 

.48 

.55 

.05 

R B C (in millions) . 

1/15/31 


2.70 

2.90 

2.48 

3.83 

4.47 

Hemoglobin . 



.48 

,43 

.42 

.46 

.02 

R B C (in millions) . 

1/10/31 

(D) 

2.59 

2.94 

2.21 

3.29 

4.46 

Hemoglobin . 



.i3 

.52 

.47 

.53 

.04 

R B C (in millions) . 

1/17/31 


2.70 

2.33 

2.16 

3,14 

3.94 

Hemoglobin . 



.41 

.40 

.38 

.45 

.55 

R B C (in millions) . 

1/18/31 


2.65 

1.97 

2.02 

3.04 

3.74 

Hemoglobin . 



.42 

.38 

.37 

.48 

.58 

R B C (in millions) . 

1/19/31 


2.61 

2.72 

2.13 

2.07 

3.42 

Hemoglobin . 



.54(E) 

.52(E) 

.50 

.53(F) 

.51 

R B C (in millions) . 

1/20/31 


2.45 

2.45 

2.32 

2.45 

2.50 

Hemoglobin . 



.47 

,48 

.45 

.45 

.44 

R B C (in millions) . 

1/21/31 


3.21 

2.22 

1,81 

2.01 

2.31 

Hemoglobin . 



.43 

.35(7) 

.43 

.40 

.41 

R B C (in millions) . 

1/22/31 


1 .76 

2.33 

2,49 

2.50 

2.07 

Hemoglobin , . 



.52 

.51 

.48 

.44 

.45 

R B C (in millions) . 

1/23/31 


3.37 

3.31 

2.80 

2.59 

2.47 

Hemoglobin . 



.07 

.01 

.00 

.00 

.58 


lIoniORlobin is expressed as 1.0 equaling 100 per cent Sahli. 

(A) J cc. of each drug subcutaneously; (B) 1 cc. of each drug subeutaneou.cly; 
(C) IJ cc. of each drug subcutaneously; (D) .3 cc. of each drug subcutaneously; 
(E) 4 cc. of Pyrodin subcutaneously; (F) 4 cc. of Phenylhydrazin hydrochlorid 
subcutaneously. 

* The other rabbit in this subgroup became unsuitable for continued testing. 

did not observe the reaction during its course, merely noting the 
end results in stained smears. 

Experiments. The work reported liere was planned to confirm 
and further the latter studies. The action of both pyrodin and 
phenylhydrazin hydrochlorid has been observed on the blood and 
heinolytopoietic sy.stcm of the dog and rabbit, and, in addition, 
their effect on the dog and liuman erythrocyte has been studied in 
hangingnlrop preparations, so that the reaction has been followed 
from beginning to end. 









600 BRATLEY, BtJRROTJGHS, HAAIILTON, KERN: PYRODIN 

Six rabbits composed tbe first experimental group. These were 
subdivided into three groups of two. To the first of the subgroups, 
p^odin of Eastman make w^as administered subcutaneously, begin- 
ning with a dose of f cc. of a 1 per cent solution; to the second, 
pjTodin of Eimer and Amend make w^as given similarly in the same 
dose; to the third group, phenylhydrazin hydrochlorid "was given, 
using the same dose and like technique. Anemia w'as to be pro- 
longed, so that successive doses of the drugs were necessarily in- 
creased, as an acquired tolerance was rapidly established in each 
case. The later doses are indicated in Table 1. 

Two dogs constituted the second group, to each of which were 
given 2 cc. of a 2 per cent solution of pyrodin (Eimer and Amend) 
per kilogram of body weight, subcutaneously. This was repeated 
2 days later, and the blood of the animals was studied throughout 
the consequent anemic period until the counts returned to normal. 
After a short interval one of the dogs received a second course of the 
drug to demonstrate acquired tolerance, if present. The appended 
tables show the course of the blood determinations. 

Action on the Blood. Rabbit. In these animals anemia appeared 
on the second day following injection and reached its maximum on 
the third day. Without further injection the counts rose from this 
pomt. Succeeding administration of the drugs before the blood 
counts rose produced a progressively increasing anemia. A striking 
tolerance was noted. It was necessary to increase the dosage with 
each injection in order that the downhill trend in the blood counts 
might be maintained; for example, in the case of pyrodin, the first 
injection in 1 rabbit was J cc. of a | per cent solution and was 
followed by a drop in the red cell count of about 3.8 million and 32 
per cent hemoglobin, while in the same animal the fifth injection 
with 8 times that amount resulted in a drop of but 420,000 red cells 
and 7 per cent hemoglobin. 

The effect of both drugs was essentially the same, the pyrodin, 
however, proving the more potent. Using the average counts, the 
latter drug produced in rabbits a diminution of the red cell count 
from 6 to 2.1 million on the eleventh day, while the rabbits receiving 
the same dosage of phenylhydrazin hydrochlorid had an average 
count of 3.3 million on the eleventh day. 

Stained smears of the blood were made daily to determine the 
condition of the individual erj'throcytes. There seemed to be no 
striking difference in the red cells of any of the groups. In each 
• case the erjdhrocytes showed a “motheaten” and vacuolated appear- 
ance on the third day after the first injection. The round, refractile, 
darkly staining intracellular bodies, the so-called “inner bodies, 
appeared the following day, at which time the red count varied 
betu’een 3 and 4 million. Anisoc^-tosis, poikilocytosis and poly- 
cliromatophilia and an occasional nucleated red cell were noted at 
this time. These latter changes, indicating the outpouring of young 
cells from an overactive bone marrow, were present throughout tlie 
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anemic period, the erythroblastic forms increasing in number as the 
anemia proceeded. At the end of 2 weeks, when the erythrocyte 


Table 2.— Dog Blood Findings in Pyrodin Poisoning. 


Dai'. 

Dog 

No. I. 


Dose, 

Dog No. 1. 

R B C (in millions) * 


.! I. 

8.68 

7.39 


Hemoglobin . 


• 1 

1.18 

.95 


R B C (in millions) 


. ! 2 

8.28 

7.10 

24 cc. 2% 

Hemoglobin . 



1.09 

.92 

PjTodin 

R B C (in millions) 


• i ^ 

7.65 



Hemoglobin . 


. ; 

1.02 



R B C (in millions) 


4 

7.09 

5.98 

24 cc. 2% 

Hemoglobin . 



1.04 

.90 

Pyrodin 

R B C (in millions) 


5 

7.81 

5.13 


Hemoglobin . 


I 

1.00 

.90 


R B C (in millions) 


. : 6 

6.46 



Hemoglobin . 


. j 

.80 

I 

R B C (in millions) 


• ; 7 

.... 

4.30 1 

Hemoglobin . 




.05 ! 

R B C (in millions) 


8 

3.54 

2.57 ! 

Hemoglobin . 



.45 

.43 j 

R B C (in millions) 


9 

2.50 

1.73 

Hemoglobin . 



.40 

.30 1 

R B C (in millions) 


10 

1.90 

2.43 j ! 

Hemoglobin . 



.32 

.30 j 

R B C (in millions) 


11 

2.18 

2.30 ! 

Hemoglobin . 



.40 

.42 1 

R B C (in millions) 


12 

2.00 

2.80 ! { 

Hemoglobin . 



.40 

.52 1 , 

R B C (in millions) 


13 

2.-90 

! 

Hemoglobin . 



.40 

i 1 

R B C (in millions) 


■ 14 


3.02 1 1 

Hemoglobin . 


1 


.00 ' 

R B C (in millions) 


. 15 

3.10 

3.77 ( 1 

Hemoglobin . 



.50 

.58 1 1 

R B C (in millions) 


. . 16 

3.70 

3.74 ' 1 

Hemoglobin . 



.58 

.53 ! 

R B C (in millions) 


17 

3.50 

3.90 ' 

Hemoglobin . 



. G5 

.01 , 1 

R B C (in millions) 


IS 

3.70 

4.00 

Hemoglobin . 



.00 

.C5 ! 

R B C (in million.s) 


19 

4.30 

1 

Hemoglobin . 



.72 

1 i 

R B C (in millions) 


20 

3.05 

' i 

Hemoglobin . 



.05 

1 

R B C (in millions) 


21 



Hemoglobin 




I 

R B C (in millions) 



5.04 

1 5.18 i 

Hemoglobin . 



.80 

\ ,70 , 

R B C (in millions) 


. 23 

I 4.89 

, 


Hemoglobin . 



{ WO 

i 

: 

R B C (in millions) 


24 

! 4.93 

' 


Hemoglobin , 



i .72 

; 


R B C (in millions) 


26 

1 5 33 

1 

Hemoglobin . 



i .81 



Dose, 

Dog No. 2. 


24 cc. 2% 
P3Todin 


24 cc. 2% 
Pyrodin 


* Normal. 

Hemoglobin is expressed as 1.0 equaling 100 jx-r cent Sahli. 
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counts averaged sliglitly over 2 million and the hemoglobin 40 per 
cent, injections of the drugs were discontinued, and 2 days later, 
when the counts in each case showed a beginning recovery, autopsies 
were performed on all the animals except No. 4. The tissues from 
lung, liver, spleen, lymph node, adrenal, kidney and femoral bone 
marrow were removed, fixed in Zenker-formol, sectioned and examined. 
The surviving animal was maintained in an anemic state for 4 more 
weeks before autopsy was performed. 

Dog. The range of the erythrocyte and hemoglobin values is 
shown in Table 2. From a normal of S.7 million and 118 per cent. 
Dog 1 showed a fall to 1.9 million and 32 per cent on the tenth day. 
Similarly Dog 2 dropped from 7.5 million and 95 per cent to 1.7 
million and 30 per cent on the ninth day. The second week after 
injection showed both animals maintaining erythrocyte counts of 
between 2 and 3 million, after which the Wood picture improved, 
and at the end of 3 weeks each showed a count of over 5 million 
and appeared perfectly healthy. After a rest period of 1 week 1 of 
the dogs was subjected to a second series of injections of pjnrodin. 
The dosage which had produced previously such a profound anemia 
in this dog now was far less potent. The red cell count dropped to 
but 3.77 million and the hemoglobin to 50 per cent, the animal 
showing no objective sjouptoms of anemia. This is regarded as 
striking proof of a rapidly acquired tolerance to pyrodin. 

The daily blood smears sliowed changes similar to those described 
for the rabbits, the intracellular bodies appearing even more clear- 
. cut in the dog blood, as shown in Fig. 1, They persisted until the 
blood counts approached normal, becoming gradually less in number 
as recovery proceeded. More detailed description of these bodies 
will be given in the account of the studies in vitro. 

Action on the Hemopoietic System. Rabbit. Fig. 2 is tj’pical of 
the diffuse hyperplasia seen in the bone marrow of all of the animals. 
Practically all of the fat has been replaced by hemopoietic elements. 
Cells of the erjdhroblastic type are far in excess of those of the 
granulocytic series— the ratio being approximately 10 to 1. The 
other tissues removed at autopsy were carefully searched for evidence 
of myeloid metaplasia and positive finds were made in several 
instances. Fig. 3 showed a sharply circumscribed area of metaplasia 
in the adrenal cortex. In another case the metaplastic focus was 
more diffuse. ’ In both of these areas erythroblasts of early and 
late forms and young granulocytes were found. The spleens of 
several of the rabbits showed similar areas of myeloid metaplasia of 
rather diffuse character. Tlie cells of these latter blood-forming 
islands were confined to the erythroblastic type. (Fig. 4.) The li\'er 
of 1 of tlie animals showed a number of megakaryocytes scattered 
singly throughout the section. Their position in the sinusoids sug- 
gested metajfiasia rather than colonization from the blood stream. 
(Fig. 5.) The young forms of blood cells, both medullary and extra- 




Fig. 1. — Stained smear of dog blood showing Heinz-Ehrlich bodies within erythro- 
cytes and free in plasma. X 1150. 
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medullary, showed no evidences of degenerative effect from the 
hemolytic agent. 

Dog. Through the medium of repeated biopsy of, the femoral 
bone marrow, Waddell, Wolff and Lanou demonstrated the rapid 
and progressive hyperplasia of this tissue in the face of increasing 
anemia, beginning at the margin of the myeloid cavity and extending 
toward the center, until the normal fat of the marrow had been 
practically completely replaced by hemopoietic tissue. Careful 
examination of the cellular elements showed no evidence of degen- 
eration, indicating that the pyrodin did not injure the blood-forming 
organs per se. Their work and results were so clear cut that it 
was not felt necessary to repeat this phase. 

Action on the Hemolytic System. Rabbit. The sections from all 
the organs showed a marked response of the cells of this system, 
especially in the bone marrow and spleen. The so-called reticular 
cells of the former tissue were markedly increased in number and 
were filled with both blood pigment and red blood cells in various 
stages of degeneration. The spleen showed a great hyperplasia of 
reticuloendothelial cells, and in each case contained a massive 
amount of hemosiderin, both intracellularly and extracellularly. 
The Ijunph nodes and liver presented a similar picture, but to a 
lesser degree. 

Dog. Phagocytosis of degenerated red cells and blood pigment 
in a similar fashion has been demonstrated by Waddell, Wolff 
and Lanou. 

Action on the Parenchyma of Viscera. A distinct toxic action of 
these drugs was observed on the parenchymal elements of the 
various viscera, particularly marked in the liver and kidney. Fig. 5 
illustrates the tremendous degeneration of the liver cells which 
follows the repeated administration of the phenylhydrazin deriva- 
tives. The kidney showed degenerative changes in both glomeruli 
and tubular epithelium, and in 1 case a quite pronounced round- 
cell infiltration. These observations suggest cautious administra- 
tion of the drugs therapeutically. 

Action in Vitro. Dog and Ihman Blood. Previous experimenta- 
tion has shown that the end result of the action of pjTodin on the 
erythrocyte in vivo and in vitro is quite the same. The experiments 
noted here were designed to demonstrate this reaction step by step 
Ml vitro, so that the exact hemotoxic mechanism might be better 
understood. It was soon found that the dog and human erythro- 
cyte reacted identically; hence, no attempt is made to report indi- 
vidual experiments. Tlie evidence presented is a compend of the 
ensemble gained from study of many preparations of both tyj>es, 
the human blood cells having been used in most cases. 

Weak dilutions of eiA-throcytes suspended in an isotonic saline 
solution were mixed in a red blood cell pipette with various dilutions 
of pyrodin, and hanging-drop preparations were made, sealed and 
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examined, using the oil-immersion objective. These preliminary 
measures were carried out to determine at what concentration the 
reaction was sufficiently gradual to permit observation under the 
microscope. When this optimum point was found (equal parts of 
a 1 to 100 dilution of red blood cells in physiologic salt solution and 
a 1 per cent solution of pyrodin, (Eimer and Amend)) the findings 
noted below were seen. It had been thought that vital staining 
with brilliant cresyl blue would facilitate the observations, due to 
a preferential affinity for the “inner bodies.” It was found, how- 
ever, that the reaction could be followed with as much ease in the 
unstained preparations; hence this procedure was discarded. 

Primarily there is a slight crenation of the erythrocyte until the 
drug enters the cell. Within a minute, however, osmotic equilibrium 
is established and the normal round cell-contour returns. Next, 
an opaque shadow appears within the erythrocyte, occupying 
about i of the flat surface area, irregular in shape and having a 
rather hazy outline. This shadow-like body becomes sharper of out- 
line, more opaque and smaller (to about ^ the diameter of the 
cell), then increases in translucency and retractility, finally looking 
almost vacuole-like. A given cell may contain 1 or more of these 
seeming vacuoles. Cell A in Fig. 6 contains 3 such structures and 
suggestions of 4 more. These “vacuoles” move about freely within 
the cell but never escape beyond the limiting cell membrane. 
Further observation often shows a fusion of the “vacuoles” and 
always a slow fading of the color of the erythrocyte, through the 
stages of Cells B, C and D in Fig. 6. The latter is the so-called 
“ghost cell,” consisting of a persisting cell membrane, and within 
its circumference the “iimer body” and othemdse invisible material. 
Ghost cells are seen frequently in contact with an adjacent cell at 
the point where the inner body is attached (as Cell C to Cell A in 
Fig. 6), probably a surface-tension phenomenon. It is for this 
reason that pre^dous observ'ers, from the study of stained smears, 
have conceived the idea that these bodies are merely fragments of 
erjd;hrocytes destroyed by the drug through rhexis, attached to 
intact cells and that they are not formed intracellularly. Fig. 6 
in itself disproves this idea. Finally, the persisting cell membrane 
of the ghost cell completely disintegrates and the inner bodies are 
left free in the suspension. 

Summary and Conclusions, 1. Acetylphenylhydrazin and pbenyl- 
hydrazin hydrochlorid each produce profound anemia when injected 
subcutaneously into experimental animals, the action being identical 
in. the dog and rabbit. _ , 

2. Acetylphenylhydrazin is more potent than the hydrochlorid m 
its anemia-producing effect. 

3. A marked tolerance to each drug is rapidly acquired by tlie 
animals. 
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4. Both drugs are toxic, in that they produce degenerative changes 
in the parenchyma of the viscera, extremely pronounced in the liver 
and kidney. • 

5. Neither drug produces visible degenerative changes in imma- 
ture blood cells. There is a rapid and extreme hyperplasia of the. 
bone marrow, and in some cases an appearance of myeloid meta- 
plasia in the adrenal, spleen and liver. 

6. There is marked activity of the hemolytic system, character- 
ized by hyperplasia of reticular and sinusoidal endothelial cells and 
pronounced phagocytosis of degenerated erythrocytes and blood 
pigment by these elements. 

7. Dense refractile bodies appear within the erythrocytes con- 
comitant with the appearance of the anemia and are present 
throughout its course. 

8. These intracellular bodies are formed within the erythrocyte. 
There is an apparent primary condensation reaction between the 
drug and hemoglobin, followed by formation of semifluid bodies 
which fuse and become semisolid, concomitant with a fading of 
hemoglobin within the cell. The cell membrane is the last structure 
to undergo disintegration, finally leaving the “inner body” free in 
the blood stream. 
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THE INFLUENCE OF ULTRAVIOLET LIGHT ON PLASMA CLOT 

FORMATION.* 

By Joilvnnes P. M. Vogeuvar, M.D., 

AND ' 

WlLLLVI^I B. Wartman, B.S., 

PllII.ADELPniA, PA. 


(From the Cancer Research Laboratories, Graduate School of Medicine, University 

of Pennsylvania.) 


Cattle blood plasma, as is well known, upon coagulation forms 
a dense, white clot, which is very opaque. In sterilizing blood plasma 
by means of ultraviolet light, one of us (Vogelaar) obser\'cd that 

* A portion of this paper was presented by the junior author at the Twenty-third 
Annual Meeting of the Undergraduate Medical Association for whirh it received 
the .Tohn G. Cl.ark Founder's Prize. 
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citrated blood plasma, irradiated for several hours with ultraviolet 
light, forms a transparent clot upon the addition of a solution con- 
taining calcium chloride. 

The mechanism of the clotting process in normal mammalian blood 
. as revealed by the ultramicroscope has been studied by Hekma,^ 
Howell,^ Stiibel,® and many others. They all agree that during 
coagulation a large number of sharply defined fibrin needles appear 
and form an irregular meshwork. Hekma, in particular, has demon- 
strated that the fibrin needles are made up by the aggregation of 
smaller units which he has called elongated points (langliche 
Punkte). According to this author, the fibrin needles and threads 
occasionally appear spontaneously in the fluid without any indica- 
tion of their formation by the previous aggregation of smaller par- 
ticles. In the majority of cases, however, the elongated points 
(langliche Punkte) form the fibrin needles and these, in their turn, 
the fibrin threads. The fibrin needles can arrange themselves side 
by side or end on end and these two processes explain the increase 
of the fibrin tlu-eads in width and length. 

Methods. Blood was obtained at the slaughter house from animals 
(bovine) killed by bleeding from the neck. Twenty cc. of an 8.3 
per cent sodium citrate solution were added to 500 cc. of blood to 
prevent coagulation. To secure plasma, 100-cc. samples of the blood 
were centrifuged for one-half hour at a speed of approximately 
3000 revolutions per minute and a radius of 19.5 cm. One half cc. 
amounts of this plasma were pipetted into small glass tubes (2.5 cm, 
high; 1 cm. in diameter) and covered with a quartz plate in order 
to prevent ei^aporation of the plasma. The tubes were placed 
directly beneath a "Hanovia Sun Alpine lamp” (table model) so 
that the mercury arc was 32,5 cm. above the plasma. Irradiation 
was carried out at room temperature over a period of 4 hours. 
Several of the tubes were removed every hour, so that samples of 
plasma were obtained which had been irradiated with ultraviolet 
light for 1, 2, 3, and 4 hours. 

A series of 5 pjTex test tubes, each containing 0.5 cc. of Calcium 
Ringer solution* was next prepared. To the first test tube was 
added 0.5 cc. of normal cattle plasma and this was used as a control 
tube. To the other 4 tubes was added 0.5 cc. of plasma irradiated 
respectively for 1, 2, 3, and 4 hours. The contents of these tubes 
were thoroughly mixed and allowed to clot. 

Fig. 1 shows the results of this experiment. It may be seen that 
the clot in the control tube {i.c. test tube No. 1) is very opaque, 
whereas the clot of the plasma irradiated for 4 hours with ultra- 
violet light is quite transparent (c/. test tube No. 5). It may also 
be observed that there is a gradual, but marked increase m the 
transparency of the clots proportional to the increase in irradiation 

* Calcium Ringer solution contains per 100 cc. of 11:0: 0.95 gm. NaCl, 0.2 gm. 
KCl, 3.G gm. CaCh. 
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time. This effect was found experimentally to reach a maximum 
at 4 hours’ irradiation and after that time (up to 12 hours’ irradia- 
tion) no further visible changes occurred in the clots. 

The plasma was then examined through the ultramicroscope, 
using the test-tube experiments to control the microscopic observa- 
tions. Plasma was prepared according to the described method 
and a drop of the mixture placed in a dark-field chamber (Leitz) 
and allowed to clot. This chamber is constructed on the same prin- 
ciple as a blood-counting chamber so that a uniform depth is always 
obtained. The chamber was cleaned with soap and water, stored in 
cleaning solution for 24 hours and washed in water, alcohol and 
ether. Immediately before using it was coated with collodion, 
which was allow'ed to dry and was then stripped off. This procedure 
gave a nearly optically empty glass surface. Further details as to 
cleaning glassware may be found in Gage’s article.^ 

An optical bench equipped with a 30-ampere direct current carbon 
arc lamp was used. The microscope was fitted with the special 
dark-field apparatus designed by Spierer.®-*^ In making the photo- 
graphs a Leitz Makam camera was used in conjunction with Eastman 
33 photographic plates. 

Observations. The dark-field picture of blood plasma is remark- 
able. A great mass of highly refractile, white fibrin needles dis- 
tributed in a uniform manner are visible, while scattered about are 
numerous bright centers of more closely packed needles. The 
individual needles are clear-cut, brilliant and distinct. In the spaces 
between the needles, bright particles are seen dancing about in 
active Brownian movement, while still others are entangled and 
are either motionless or only slightly vibrating. These are the chylo- 
microns of Gage and Fish,’^ the significance of which has been dis- 
cussed by these authors and by Ludlum and his coworkers.® Fig. 2 
shows a clot obtained from untreated blood plasma. Fig. 3 repre- 
sents plasma which has been irradiated with ultraviolet light for 1 
hour. There is very little difference between this picture and that 
of untreated plasma. In Fig. 3a, several of the so-called centers 
of fibrin formation are shown. 

In the sample of plasma which has been irradiated for 2 hours, 
however, the first changes brought about by the ultraviolet light 
are seen. The microscopic field presents a rather dense, uniform 
fibrin formation with the usual centers, somewhat similar to that 
observed in the untreated and 1-hour samples. Closer observation 
of the fibrin needles discloses several changes, the most outstanding 
of which is the decrease in distinctness and brilliancy. The needles 
have lost their clear-cut outlines and appear as hazy structures. 
Also conspicuous is the tendency of the needles to assume a thread- 
like appearance with a slight wavering of the needle outline. 

The sample of plasma irradiated for 3 hours and reproduced in 
Fig. 4, shows a progressive intensification of the changes prenously 
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described. There is a dull and indistinct fibrin netu'ork with the 
delicate thread-like needles forming a more or less coarse cloth. 

There is a marked difference between the clot obtained from 
untreated plasma and that from plasma irradiated for 4 hours with 
ultraviolet light. In Fig. 5, no fibrin needles can be seen, and the 
plasma clot appears as a gelatinous mass. That there is a clot, 
however, may be demonstrated in various ways. The characteristic 
clot structure may be observed under the low power of an ordinary 
microscope, or again one can lift the clot out of the dark-field 
chamber. 

In these experiments, a gradual change was observed from the 
distinct, brilliant needles of the untreated plasma clot through 
stages of increasing dullness, blurring of the needle outlines, and 
the assumption of an almost thread-like appearance, to the final 
stage after 4 hour's’ irradiation, where no fibrin needles were visible 
and the clot was optically structureless. 

Discussion. These observations were repeated in a series of 32 
experiments and the changes described were constant. An inter- 
esting fact was brought out by comparing the test-tube clots with 
the microscopic pictures. The change in transparency in the test- 
tube clots took place gradually, regularly and apparently in propor- 
tion to the time of irradiation. Thus up to 4 hours’ exposure, the 
greater the irradiation time the greater is the increase in the trans- 
parency of the clot. In 17 experiments, the microscopic pictures 
showed little change until the end of 3 hours’ irradiation after which 
time there was a rather sudden alteration in the appearance of the 
fibrin needles. Table 1 illustrates this. 


Table 1. — Cokrel-ation of Macroscopic anb Microscopic Observations. 


Fibrin Fibrin 

needles needles 




Clot in 

in 3-hour 


Clot in 

in 3-hour 

Experiment 


3-hour 

dark-field 

Experiment 

3-hour 

dark-ficld 

No. 


tube. 

preparation. 

No. 

tube. 

preparation 

1 . . 


. T 

— 

17 . . . 

. T 

+ 

2 . . 


. 0 

+ 

18 . . . 

. T 


3 . . 


, T 

+ 

19 . . . 

. T 

+ 

4 . . 


. T 

-f 

20 . . . 

. T 


5 . . 


. T 


21 . . . 

. T 

'1' 

6 . . 


. T 

— 

22 . . . 

. T ' 

— 

7 . . 


. T 

— 

23 . . . 

. T 

-f 

• S . . 


. T 

— 

24 . . . 

. T 

— 

9 . . 


. T 

— 

25 . . . 

. T 

— 

10 . . 


. T 

— 

2G . . . 

. T 


11 . . 


. T 


27 . . . 

. T 

— 

12 . . 


7 


28 . . . 

. T 


13 . . 


! T 

4- 

29 . . . 

. T 

4- 

14 . . 


. OT 

? 

30 . . . 

. T 

4* 

15 . . 


7 

? 

31 . . . 

. T 


IG . . 


! T 

— 

32 . . . 

. T 



T = transparent clot; 0 = opaque dot: - = absence of fibrin necdle.s in dark- 
field pictures: -f- = presence of fibrin needles in dark-field pictures: ? = no data 
av,ailable. 



Fig. 1 . — Test tulx?s sliowing change in transparency of plasma clot resulting from 
blood ])lasma progressively irradiated by ultraviolet light. Xo. 1 tul>o control and 
others 1, 2, 3 and 4 hours’ radiation. 

Fig. 2. — Photomicrograph of normal blood jdasma clot. 

Fig. 3. — Photomicrograjih of a clot of blood plasma previously irradiated for 1 hour 
with ultraviolet light. 




Fig. 3a. — Photomicrograpli of a clot of blood plasma pre\'iously irradiated for 1 hour 
■nith ultraviolet light and showing centers of fibrin formation. 

Fig. 4. — Photomicrograph of a clot of blood plasma previously irradiated for 3 hours 
with ultra-violet light. 

Fig. 5. — Photomicrograph of a clot of blood plasma prcrdously irradiated for 4 hours 
•aath ultra-violet light. 
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The influence of ultraviolet light on blood plasma is not clearly 
understood at present, but the' following explanation of our observa- 
tions is suggested. The opacity of the clot obtained from the un- 
treated plasma depends upon the fact that it is a heterogeneous 
system, the different phases of which have different indices of refrac- 
tion. It is this difference in refractive index between the flbrin 
needles and the serum which makes the needles visible. A change 
in the index of refraction of the different parts of any heterogeneous 
system may have a great influence on the transparency of the whole 
system (cf. the Spalteholz method of preparing transparent bone 
specimens). Such a change may occur in our experiments. Thus 
the fibrin precursor (fibrinogen) of the plasma may be so altered 
under the influence of ultraviolet light that, upon forming fibrin, it 
takes up an excess quantity of water. The result of this process is a 
change in the index of refraction of both the fibrin and the continuous 
phase (serum), so that the transparency of the system as a whole is 
increased. It will be readily understood, that when the indices of 
refraction of both phases have become equal a maximum degree 
of transparency is reached. Assuming that under the influence of 
ultraviolet light the above mentioned changes occur, the system may 
change to the opaque state when irradiated for a longer time than is 
necessary to secure an entirely transparent clot. This will, of course, 
happen when the index of refraction of the fibrin needles becomes 
lower than that of the serum. In this case, the reaction will give 
an optimum degree of transparency after a certain length of time. 
A longer or shorter treatment will result in a clot that is less trans- 
parent. It was in only two instances, however, that the clot seemed 
to become less transparent with an increase in the irradiation time. 
In all other cases a maximum degree of transparency was obtained 
after 4 or 5 hours of treatment and longer exposure to the ultra- 
violet rays resulted in no further apparent changes. 

Summary. 1. There is a gradual increase in the transparency 
of a clot formed by calcifying citrated blood plasma which has been 
irradiated with ultraviolet light from 1 to 4 hours. 

2. These changes have been demonstrated both macroscopically 
and microscopically, 

3. The suggestion is made that they are due to an imbibition of 
water by the fibrinogen when it forms fibrin. This process results in 
an alteration of the index of refraction of the different parts of the 
system with a consequent effect on the transparency of the system. 

Note. — We take pleasure in expressing our tlianks to Prof, WUli.am Soifriz for his 
advice and to Miss Helen Brevoort for technical assistance. 
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THE BLOOD SUGAR RESPONSE TO EPINEPHRIN IN THYROID- 

FED ANIMALS.* 

By a. J. Abbott, B.Sc., 

AND 

F. W. VanBuskiek, A.B., 

PHIIADEDPHIA. 

(From the Department of Pathology of University of Pennsylvania Medical School.) 

Burn and Marks^ have reported that when rabbits are fed thyroid 
preparations there is at first an increased hyperglycemic response 
to epinephrin injections, and at this period of thyroid feeding there 
was found on chemical determination to be no decrease in the 
glycogen content of the liver. Later in thyroid feeding there 
resulted a greatly decreased hj^perglycemic response to epinephrin, 
and at this time there was a marked depletion of liver glycogen. 
Marks,^^ in a later study primarily concerned with the effect of 
glucose injections in thyroid-fed rabbits made the statement that: 
“The injection of 0.5 mg. adrenalin into a rabbit In the advanced 
stage of thjTToid feeding usually by itself brings on a fatal hypo- 
glycemia in a short time. Whether or not this is preceded by a 
detectable hyperglycemia depends on the completeness with which 
the glycogen reserves have been exhausted.” 

This fall in blood sugar after epinephrin when the liver glycogen 
is decreased is a phenomenon of considerable theoretical interest. 
The first question that arises is whether this hypoglycemia may be 
due to the stimulation of the islands of Langerhans. Would this 
hj'poglycemia occur after the removal of tlie pancreas in an “ acute” 
experiment under amytal anesthesia? 

It was to answer this question that the following experiments were 
carried out. The rabbit, being an unsuitable animal for pancreatec- 
tomy, it was thought advisable to use tlie dog. However, before 
experiments were begun on the dog the experiments of Burn and 
Marks, and Marks were repeated in 1 rabbit to secure the proper 
control of experimental conditions. 

* Presented at the Tu'cnty-third Annual McetiiiR of the Undergraduate Mcdic.al 
Association of the University of Pennsylvania, May 1, 1931. 
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It is to be emphasized that our experiments are concerned with 
the late stages of excessive thyroid feeding. It is well known that 
thyroid feeding in animals increases the sensitiveness of the sym- 
pathetic nervous system and greatly increases the various effects of 
epinephrin. As a result, it is to be expected that so long as there is 
abundant liver glycogen, there will be increased glycogenolysis 
resulting from epinephrin injections and increased hyperglycemia. 
It was only after prolonged thyroid feeding in rabbits that Burn 
and Marks found the liver glycogen reduced and an absence of 
epinephrin hyperglycemia, and our attempts to produce such a 
state in other animals are recorded in the following experiments. 

Experimental Procedure. The , desiccated thyroid used repre- 
sented five times its weight of fresh thyroid gland. The epinephrin 
used was the 1 to 1000 solution of adrenalin chlorid of Parke, 
Davis & Co. Blood sugar determinations were made by the Jensen 
and Hagedorn method. The animals were fed the normal diet on the 
afternoon of each day. No food was given on the day that a blood 
sugar curve was carried out. Amytal anesthesia was used in some 
of the experiments, as indicated in the protocols. 

Rabbit 1. 


Date. 


Body wcig}it, 
kilos. 

TlijToid, 

gm. 

Oct. 17, 1930 

Curve A: 

epinephrin, 0.45 cc. intravenously 


Oct. 17 


2.78 

0.2 

Oct. 20 


2.52 

0.2 

Oct. 21 


2.64 

0.1 

Oct. 22 


2.52 

0.2 

Oct. 23 

Oct. 23 


epinephrin, 0.4 cc. intravenously 
2.52 

0.2 

Oct. 24 


2.42 

0.2 

Oct. 27 


2.22 

0.2 

Oct. 28 


2.40 

0.1 

Oct. 29 


2.22 

0.2 

Oct. 30 

Curve B: 

epinephrin, 0.4 cc. intravenously 


Oct. 30 

Oct. 31 


2. 16 

0.2 

Nov. 1 


• . . 

0.25 

Nov. 3 


2.14 

0.1 

Nov. 4 


2.16 

0.2 

Nov. 5 


• 2.00 

0.2 

Nov. 6 

Curve C; 

epinephrin, 0.4 cc. intravenously 

• 

Nov. 6 


l.SO Died 



Curves A, B and C (Chart I) show a progressive decrease in the 
hyperglycemic response to the injection of epinephrin, which sug- 
gests a gradual diminution in the amount of liver glycogen, on the 
basis of Burn and Marks’ work. Curve C shows an actual fall 
rather than a rise in blood sugar. The animal passed into a mori- 
bund state. Intra-venous injection of glucose was given in an 
attempt to save the animal, but it immediately became convulsive. 
It was killed with ether. The data are .summarized in Table 1. 

Epineplirin caused an increase in the rate of respiration and 
prostration, and although asphj'xia probably complicated the last 
Curve C no rise in blood sugar occurred. 
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A, October 17, 1930, 0.45 cc.. Adrenalin 1 to 1000 

B, October 30, 1930, 0.40 cc., Adrenalin 1 to 1000 

C, November 4, 1930, 0.40 cc.. Adrenalin 1 to 1000 

Chakt I.— Blood sugar curves after epinephrin injection in Rabbit 1 before and after 

thsToid feeding. 

Table 1. 


Rabbit 48 


Dog 1 (No. 414) A 


Dog 2 (No. 620) 


Days of 
thyroid 
feeding. 

Total 

amount 

of 

thyroid, 

gm. 

0 


14 

1.60 

21 

2.55 

5 

12.0 

15 

31.0 

20 

51.0 

35 

82.0 

13 

40.0 

27 

i 70.0 

I 

0 

1 

0 


29 

78.0 

36 

120.0 

42 

ISO.O 

50 

280.0 

1 

19 

242.0 

32 

522-0 

37 

W7.0 


Initial Highest | 


injected, 

cc. 


Rise, 
per cent. 



O.OOGti 1.00* 
O.OSOti 1.50* 


t subcutaneous injection. t Pliosphorus (gm.) 


rf* O lO O I O o *-1 j O 
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Having thus reproduced the results of Burn and Marks, and 
Marks, the same procedure of thyroid feeding and epinephrin blood 
sugar curves was carried out in dogs. The results follow; 

Dog 1 (No. 414). In this dog amytal anesthesia was used in 
all curves except in Curve B, which was performed as a test for a 
suitable dosage of epinephrin. The epinephrin was injected either 


subcutaneously or 

intravenously and is indicated as such. 

Dog 1. 

Body weiglit 

Thyroid 

Date. 

in kilos. 

gm. 

Dec. 

4, 19.30 

8.6 


Dec. 

4 

Curve A: amytal, 0.56 gm. 

epineplirin, 0.5 ec. intravenously 


Dec. 

11 

8.8 


Dec. 

11 

Curve B: epinephrin, 2.0 cc. subcutaneously 


Dec. 

12 

8.8 

4 

Dec. 

14 .• 

... 

4 

Dec. 

15 


4 

Dec. 

16 

. . . 

4 

Dec. 

17 


4 

Dec. 

18 

8.8 

4 

Dec. 

20 

8.6 

4 

Dec. 

22 

. . . 

5 

Dec. 

23 


4 

Doc. 

24 


4 

Dec. 

26 


4 

Dec. 

29 


5 

Dec. 

30 

8.2 very nervous 

5 

Deo. 

31 

8.2 

4 

Jan. 

2, 1931 

8.4 


Jan. 

5 

• 4 • 

4 

Jan. 

6 

Excitable and very nervous 

5 

Jan. 

7 

8.4 

5 

Jan. 

8 


5 

Jan. 

9 


5 

Jan. 

10 

Curve C: amytal, 0.546 gm. 

epinephrin, 1.5 cc. subcut.aneously 


Jan. 

10 

8.4 

7 

Jan. 

12 

8.2 

7 

Jan. 

13 

. . . 

7 

Jan. 

15 


7 

Jan. 

16 


7 

Jan. 

17 

Curve D: amytal, 0.546 gm. 

epinephrin, 1.5 cc. subcutaneously 


Jan. 

17 

9.0 

9 

Jan. 

19 


7 

Jan. 

20 


7 

Jan. 

21 


7 

Jan. 

22 

... 

10 

Jan. 

23 

. . . 

10 

Jan. 

24 

Curve E: amytal, 0.611 gm. 

epinephrin, 0.5 cc. intravenously 

0.5 cc. subcutaneously 


Jan. 

24 

9.4 

10 

.Tan. 

26 


20 

.Ian. 

27 


20 

•Tan. 

28 


20 

Jan. 

29 


20 

Jan. 

30 


20 

Jan. 

31 

Curve F: amytal, 0.57 gm. 

epinephrin, 0.5 cc. intravenously 


Jan. 

31 

S.8 
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In Chart II each curve shows a fairly marked rise in blood sugar, 
but the response becomes less with the merease in the amount of 
thyroid ingested. The least response, however, still shows a distinct 
rise. Curves A and F represent the response to identical doses 
intravenously. Curves B, C and D indicate the reactions to sub- 
cutaneous injections; B is a curve before thyroid feeding was begun, 
and shows an extreme and prolonged rise in blood sugar; D, after 
120 gm. of thyroid, shows a prolonged gradual rise in blood sugar. 
Curve C is a peculiar response; there is an initial rise, but it is 



A, December 4, 1930, 0.6 cc., Adrenalin 1 to 1000, Intravenously, Amytal Anesthesia 

B, December 11, 19.30, 2.0 cc.. Adrenalin 1 to 1000, Subcutaneously 

C, January 10, 1931, 1.5 cc.. Adrenalin 1 to 1000, Subcutaneously, Amytal Anesthesia 

D, January 17, 1931, 1.5 cc., Adrenalin 1 to lOOO, Subcutaneously, Amytal Anesthesia 

E, 24, I “ SSrSf 

F, January 31, 1931, 0.5 cc.. Adrenalin 1 to 1000, Intravenously, Amytal Anesthesia 

Ghaut II. — Blood sugar curves alter epinepbrin injection in Dog 1 before and after 

thyroid feeding. 


suddenly interrupted by a sharp drop from 173 to 47 mg. It 
remained between 47 and 63 mg. for a period of almost 2 hours 
and then suddenly rose to a value of 203 mg. How much signifi- 
cance is to be attached to this curve is diflficult to say, for it never 
occurred in any of the other experiments. The initial rise shows 
that the liver was still capable of responding to the epineplirln. 
The initial blood sugars varied for all of these curves between 100 
and 155 mg. of blood sugar. For this we have no explanation; 
but varying blood sugar levels are common findings in hyiier- 
thiToidism. Table 1 summarizes the data. 
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In Curves C, D, E and E there was probably edema of the lungs, 
as there was a certain amount of frothing and difficulty in respira- 
tion. This was probably due to the increased sensitiveness to 
adrenalin in the hyperthyroid state. The dog was in good condi- 
tion following the experiment but was cyanotic at times during the 
experiment. 

Dog 2. 



No amytal anesthesia was used. 



Body weight, 

Thyroid, 

Date. 

• kilos. 

gm. 

Feb. 16, 1931' 

8.10 

15 

Feb. 17 


15 

Feb. 19 

» * - 

17 

Feb. 20 

« • . 

15 

Feb. 21 

. . . 

20 

Feb. 24 

7.8 

20 

Feb. 25 

8.25 

20 

Feb. 26 

8.20 

20 

Feb. 27 

8.10 

20 

Feb. 28 

8.09 

10 

Mar. 2 

7.80 

10 

Mar. 3 

8.00 

20 

Mar. 5 


10 

Mar. 6 

8.20 


Mar. 6 

Curve A: epinephrin, 0.5 cc. intravenously 


Mar. 7 


20 

Mar. 8 

8.00 

20 

Mar. 9 

8.00 

20 

Mar. 10 

8.00 

20 

Mar. 11 

8.15 

20 

Mar. 12 


20 

Mar. 13 


20 

Mar. 14 


20 

Mar. 16 

8.05 

20 

Mar. 17 

8.20 

25 

Mar. 18 

8.15 

25 

Mar. 19 


25 

Mar. 20 

Curve B: epinephrin, 0.5 cc. intravenously 


Mar. 20 

. . . 

25 

Mar. 21 


25 

Mar. 22 


25 

Mar. 23 


25 

Mar. 24 

, , , 

25 

Mar. 25 


25 

Mar. 26 

Curve C: epinephrin, 0.5 cc. intravenously 


This dog was 

in good condition at the close of the experiment in 


Spite of the fact that he had been fed such large doses of thyroid. 
Chart III illustrates the blood sugar curves and Table 1 summarizes 
the findings. 

All of the curves in Chart III show a distinct increase in the blood 
sugar following the injection of the epinephrin. The rise is more 
sudden after the feeding of thjuoid than before. 

The results of these 2 dogs showed that under the conditions of 
the experiments tliyroid feeding did not lend to an absence of the 
hypcTglyeemic response to epinephrin. 
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A, March 6, 1931, O.S cc., 1 to 1000 Adrenalin Intravenously 

B, March 20, 1931, 0.5 co., 1 to 1000 Adrenalin Intravenously 

C, March 26, 1931, 0.5 cc., 1 to 1000 Adrenalin Intravenously 

Chart III.— Blood sugar curves after epinophrin in Dog 2 at various times during 

thyroid feeding. 


Dog 3. Effect of Phosphorus Poisoning, A dog was then admin- 
istered phosphorus subcutaneously, when it was expected that the 
liver injury from such poisoning would reduce the glycogen store. 


Dog 3. 


Date. 


Blood sugar, 
mg. 

Jan. 26. 1931 


103 

Jan. 27 


105 

Jan. 28 


115 

Jan. 29 


113 

Jan. 31 


92 


Curve A: 

1 cc. epinophrin, 

Fob. 2 


119 

Feb. 3 


. . . 

Feb, 4 


99 

Fob. 7 


86 

Feb. 11 


130 

Feb. 12 



Feb. 13 


138 

Fob. 14 



Feb. 19 


99 

Feb. 20 


94 

Feb. 21 



Feb. 24 


140 

Feb. 27 


Curve B; 

1.5 cc. epinophrin, 

Mar. 1 


Dog died 


Phosphorus 

mg, 

2 

2 

2 


4 

4 

4 

4 

4 

4 

4 

2 

'4 

c 

10 














BLOOD SUGAR per too 
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The dog used was a large shepherd, male, weighing 20.5 kilos. 
Yellow phosphorus was emulsified in olive oil and injected subcu- 
taneously. Epinephrin was injected into the femoral vein in both 
curves. 

The dog was very sick during the last few days of his life, and 
frequently vomited his food. Chart IV represents the graphic record 
of his blood sugar response. The summary is given in Table 1. 



A, January 31, 1931, 1.0 cc. of 1 to 1000 Adrenalin Intravenously 

B, February 27, 1931, 1.6 cc. of 1 to 1000 Adrenalin Intravenously 
Chart TV, — Blood sugar curves after epinephrin in Dog 3 poisoned by phosphonis. 


Curves A and B in Chart IV show an increase in the blood sugar of 
approximately the same magnitude. The reaction was more 
delayed after the phosphorus had had time to act. There had 
been some food given to the dog by mistake before Curve B, but it 
was vomited. 

This experiment indicates that even in fatal phosphorus poisoning 
epineplirin led to hyperglycemia. The photomicrograph of the 
liver (Fig. 1) indicates the severe injury to the liver. 

Since it seemed impractical to carry tlDToid feeding in dogs to a 
point where the conditions found in the rabbit could be du])licatcd, 
the cat was next tried. The results follow: 

C.'VT 1. The cat was a female, weighing 2.S kilos. TJic epineplirin 
was injected subeutaneously after 50 mg. of amj'tal per kilo bad 
been injected intraperitoneally and complete anc,sthcsia had been 
induced. 
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Date'. 

Feb. 21, 1931 
Feb. 24 
Feb. 25 
Feb. 26 

Feb. 27 Curve A; 

Feb. 28 

Mar. 2 

Mar. 3 

Mar. 4 

Mar. 5 

Mar. 6 

Mar. 6 Curve B: 

Mar. 7 


Cat 1. 

Body weight, 

^los. 

2.8 

2^4 

epinephrin, I cc. subcutaneously 

2.6 

1.9 

1.9 

epinephrin, 0.6 cc. subcutaneously 
Cat died 


ThjToid, 

gm. 

5 

3 

4 
4 

3 

3 

3 

3 

3 



A, February 27, 1931, 1.0 cc., 1 to 1000 Adrenalin Subcutaneously 

B, ' March 6, 1931, 0.0 cc., 1 to lOOO Adrenalin Subcutaneously 
Chart V.— Blood sugar curves after epinephrin injection in Cat 1 during thjToid 

feeding. 
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Both the curves (Chart V) show a similar rise in blood sugar over 
the fasting level. There is only 1 mg. difference in the extent of 
the reaction. . However, it is to be noted that the fasting level for 
Curve A is much higher than that for Curve B. 

Fifteen hours after Curve B was run the animal was found in 
con\mlsions. The blood sugar at tins time was 115 mg., which 
shows that the convulsions were not due to hypoglycemia. An 
autopsy was performed but no significant lesions were found either 
grossly or liistologically. 

The rapid loss of weight which this animal showed was thought 
at first to be due to the thyroid feeding, but later it became apparent 
that the animal was suffering from some spontaneous pathologic 
condition. 

Cat 2. The epinephrin was injected subcutaneously; amytal 
anesthesia was used; the dose and method of injection were the 
same as that used in Cat 1. The amytal injection was made about 
1 hour and 15 minutes prior to the taking of the first blood sample. 
The weight of the cat and the doses of thyroid are given in the 
following table: 


Cato. 

Body ■weight, 

Thyroid, 

kilos. 

gm. 

Mar. 7, 1931 

2.60 

3 

Mar. 9 

2.55 

, 2 

Mar. 10 

2.45 

2 

Mar. 11 

2.55 

2 

Mar. 12 

2.45 

2 

Mar. 13 

• * * 

2 

Mar. 14 

• • • 

2 

Mar. 10 

2.22 

3 

Mar. 17 

2.20 

3 

Mar. 18 

2.25 

3 

Mar. 19 


3 

Mar. 20 


3 

Mar. 21 


4 

Mar. 22 


3 

Mar. 24 


4 

Mar. 25 

2.15 

5 

Mar. 26 

Mar. 27 

Curve A: epinephrin, 0.4 cc. subcutaneously 

4 

Mar. 28 

- 

5 

Mar. 30 


5 

Mar. 31 ' 


4 

April 1 

. . . 

3 

April 2 

1.90 

3 

April 3 


3 

April 4 


3 

April 6 

1.70 

3 

.April 7 


1 

April 8 


2 

April 9 

April 10 

April 10 

1.00 

Curve B : epinephrin, 0.4 cc. subcutaneously 

2 


The loss of weight was 3S.5 per cent. Fifteen liours after the 
last curve the cat was in normal condition. The animal was killed 
with chloroform and an autopsy ]>erformed. No important changes 
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A, March 27, 1931, 0.4 co., 1 to 1000 Adrenalin Subcutaneously, Amytal Anesthesia 

B, April 10, 1931, 0.4 oo., 1 to 1000 Adrenalin Subcutaneously, Amytal Anesthesia 
Chart VI.— Blood sugar curves after epinephrin injection in Cat 2 during^thyroid 

feeding. 
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•were found grossly or histologically. Chart VI is a graphic represen- 
tation of the curves. Summary is given in Table 1. 

Curves 'A and B (Chart VI) show distinct hyperglycemic responses. 
The_ thyroid extract that had been administered to the cat did not 
lessen the response; rather the Curve B after the animal had ingested 
a great amount of thyroid shows a more marked hyperglycemia. 

Cat 3. The epinephrin was injected into tlie saphenous vein. 
Anesthesia was the same as in Cat 1; the time interval between the 
injection of the amytal and the taking of the first blood sample 
was approximately 1 hour and 15 minutes. The following table 
shows the weight of the cat and the doses of thyroid given. 


Date. 


Body weight, 
kilos. 

Tliyroid, 

• gm. 

Mar. 14, 1931 


2.25 

2 

Mar. 16 


2.10 

3 

Mar. 17 


2.00 

3 

Mar. 18 


2.07 

3 

Mar. 19 



3 

Mar. 20 



3 

Mar. 21 



4 

Mar. 23 



3 

Mar. 24 


• • « 

4 

Mar. 25 


1.95 

4 

Mar. 26 



4 

Mar. 27 

Curve A: 

epinephrin, 0.4 cc. intravenously 


Mar. 28 



5 

Mar. 30 


. . . 

5 

Mar. 31 



4 

April 1 



3 

April 2 


i ’7 

3 

April 3 



3 

April 4 



3 

April 6 



3 

April 7 


i .5 

1 

April 8 



2 

April 9 



2 

April 10 

Curve B: 

opineplirin, 0.4 cc. intravenouslj' 



The cat lost 37.7 per cent of its body weight. It was found to 
be in normal condition about 15 hours after the last curve was 
completed. It was killed with chloroform and an autopsy per- 
formed. No important pathologic changes were found grossly or 
microscopically. The curves in Chart VII show an unquestionable 
hjTperglycemic response to epinephrin. Although B is less of a 
reaction than A, it represents a distinct rise. Summary is given in 
Table 1. 

Discussion. The findings of Burn and hlarlcs,^ and hlarks” that 
prolonged thyroid feeding in rabbits resulted in a failure of cpi- 
nephrin to cause a Inq^erglyccmia and produced a fatal li>"pogly- 
ccmia' was corroborated in 1 rabbit as a preliminary exq^eriinent. 
This animal showed no epinephrin Inqierglyccmia after feeding 
2.55 gm. of desiccated thyroid; on the other liand, in the cats wliich 
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were approximately the same weight, 31, 82 and 70 gm. of desic- 
cated thyroid fed over longer periods of time failed to prevent a 
hyperglycemia after epinephrin. In dogs the results were most 
striking: After 280 gm. and 647 gm. of desiccated thyroid over 
50 and 37 days respectively epinephrin still produced a marked 
hyperglycemia. It is well known that dogs tolerate enormous 
amounts of thyroid as well as epinephrin, and it is possible that 
this normal resistance of the dog to thyroid is responsible for 
these results. The cats, how'ever, seemed much more sensitive 
to thyroid feeding and yet showed no absence of the hyperglycemic 
response. 

Amj-tal apparently had no effect in preventing hyperglycemia, as 
can be noted by comparing the curves done under amytal with those 
done without amytal. 

Chemical determinations of liver glycogen in these animals were 
not made. It w^as not considered advisable to introduce such 
conflicting factors as biopsies of the liver in the course of thyroid 
feeding and epineplirin curves. If in any dog or cat a point had 
been reached where epinephrin failed to cause hyperglycemia glyco- 
gen determinations would have been made of necessity before 
concluding that thyroid feeding had depleted the liver of glycogen. 
But in the presence of an immediate hyperglycemic reaction to 
epinephrin, such as occurred in all the dogs and cats, the presence 
of glycogen stores seemed obvious, because, although muscle 
glycogen may be converted into lactic acid, and the latter synthe- 
sized into liver glycogen, the immediate rise in the blood sugar after 
epinephrin is generally conceded to be due to mobilization of liver 
glycogen. 

The effect of epinephrin injections in leading indirectly to later 
deposition of glycogen in the liver must be considered as a factor 
opposing the loss of glycogen usually attributed to thyroid feeding. 
How'ever, the epinephrin injections were separated by such long 
intervals that any effect of epinephrin injections in increasing liver 
glycogen would be more than offset by the effect of daily doses of 
thyroid if it is true that thyroid feeding depletes liver glycogen. 

Although these experiments w^ere primarily concerned w'ith the 
blood sugar response to epinepluin during excessive thyroid feeding, 
certain deductions seem logical in respect to the effect of thjToid 
feeding on the storage of glycogen. 

In otlier words, the question resolves down to w'hether or not 
the blood sugar response to epinephrin is an adequate test for liver 
glycogen. Although this belief has not been universally accepted, 
there is abundant evidence in favor of it. Markowitz*'* has sliown 
that when the livers of rabbits have been entirely depleted of 
glycogen by starvation followed by strychnin shivering the injection 
. of epinephrin does not cause a h 3 'perglycemia; but if traces of 
glvcogen remain there ensues a h>T>crglycemia of delayed onset, 



ABBOTT, vanbuskirk: epinephrin in thyroid 623 

the degree of which depends on the amount of glycogen present in 
the liver. According to Brill, ^ accelerated and augmented glyco- 
genolysis produces the hyperglycemia following epinephrin, the ex- 
tent of which is dependent to some extent on the quantity of glyco- 
gen in the liver. He further suggests that inasmuch as glycogen 
stores of skdetal and heart muscle are not demonstrably affected 
by epinephrin in the hepatectomized animal, they apparently are 
not so affected in animals with their livers intact. Olmsted and 
Coulthard^^ report from their experimental work that the blood 
sugar response to epinephrin depends to a considerable extent on 
the presence of sufficient amounts of glycogen in the liver. 

Cori and Cori^ showed that epinephrin promotes the decomposi- 
tion of body glycogen with the production of lactic acid; this lactic 
acid is transported by the blood to the liver, and there is changed 
to glycogen. Thus the muscle glycogen is actually decreased 
while the liver glycogen is increased at 3 hours, but decreased at 
15 minutes; but the glycogen store of the liver is the only dhect 
source of blood sugar. The results of their work show how under 
the influence of epinephrin the muscle glycogen becomes an indirect 
source of blood sugar. But it is dependent on the presence of the 
liver and the escape of lactic acid from the muscles. The normal 
functioning of the liver in the carbohydrate balance must not be 
too greatly damaged, for the liver is necessary in this course of 
events. Apparently the Coris’ views differ from those of others 
not in denying that the liver glycogen is the direct source of the 
increased blood sugar after epinephrin, but in considering that the 
rise in blood sugar is not entirely accounted for in this way but also 
results from decreased utilisation of blood sugar. 

Sahyun and Lucld^ have found in rabbits a depletion of liver 
glycogen after epinephrin during the first 2 hours and an increase 
after 3 hours. 

In our experiments we were concerned almost primarily with the 
blood sugar response immediately following the injection of epi- 
nephrin. Eadie^ has found from his work with cats under amytal 
anesthesia that the glycogen content of the muscles 1-| hours after 
the injection of epineplrrin was unchanged, while that of the liver 
was reduced practically to zero. He suggests that the difference 
between his results and the earlier work of Cori and Cori might be 
explained by the difference of species. It seems, therefore, that the 
work of Cori and Cori does not appear as evidence which disproves 
that the hjqierglycemic response to epinephrin is an indication of 
the presence of glycogen in the liver. IMoreover, from the result 
of experimelits on animals with livers removed it has been deduced 
that glycogen of the liver is the only direct source of blood sugar. 

In our experiments it was necessary to use large doses of epi- 
nephrin and, since after the thyroid feeding the animal becomes 
extremely sensitive to epineiflirin, there usually resulted marked 
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changes in respiration, and in dogs foamy fluid sometimes exuded 
from the mouth, and sometimes cyanosis occurred. The hyper- 
glycernia, therefore, was probably partly an asphyxial hypergly- 
cemia in the dogs, but even so, this indicated that there was a large 
reserve of glycogen. The rabbit under the same conditions of 
respiratory disturbances failed to show hyperglycemia in the late 
stage of thyroid feeding. 

In discussions of the pharmacologic and physiologic effects of the 
administration of thyroid gland, it is generally stated that liver 
glycogen becomes depleted. To what extent this occurs, how con- 
stant a phenomenon this is, what degree of hyperthyroidism is 
necessary, or how long thyroid gland must be administered in order 
to bring about this condition is rarely quoted. Cramer and Krause^ 
reported that they were able to deplete or reduce to a trace the 
glycogen from the livers of cats and rats fed on a carbohydrate- 
rich diet when small amounts of fresh thyroid were fed over a 
period of from 1 to 3 days. We have foimd this work quoted quite 
frequently (Cushny,® John,* Cameron* and Sanger and Huh*). 
Cameron* states: “ Cramer and Krause have shown that the addi- 
tion of thyroid to the diet of certain animals causes diminution 
and even complete exhaustion of the glycogen reserves of the body. 
According to Cramer, this is due to a direct action on the glycogen- 
olytic function of the liver by the thjnroid, which is opposed by the 
pancreatic hormone.” Kuriyama® found that thyroid feeding 
rapidly reduced the glycogen in the livers of rats to a minimum, 
and reported also that glycogen storage does not occur readily in 
hyperthyroid rats, even though they are fed on' a carbohydrate-rich 
diet. John* states that glycogen depletion occurs in hyperthjToid- 
ism, and suggests the following factors as influencing the disap- 
pearance of glycogen; “ (o) Toxic influences which directly affect 
the parenchyma of the liver cells; (fe) a high metabolic rate which 
causes increased consumption of carbohydrate and depletes the 
insulogenic stores, which in turn depletes the glycogen store in 
the liver.” 

Richardson, Levine and Du Bois,‘* estimating the glycogen storage 
in 2 patients with exophthalmic goiter, concluded that there was no 
impairment of glycogen storage. 

Youmans and Warfield*® found that the functional efficiency of 
the liver of dogs as tested by phenoltetrachlorphthalein was not 
affected by large doses of thjToid over short periods or smaller 
amounts of thyroid over longer periods of time, while in 50 per cent 
of thyrotoxic patients studied there was impaired liver function 
according to this test. They suggest that in human beings increased 
thjToid activity may cause the liver to be glycogen-free or glycogen- 
poor and this condition might make it more susceptible to injury 
by some toxic agent present in the disease. 
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The work of Cramer and Krause® would lead one to believe that 
it was a relatively easy matter to deplete the liver of glycogen in 
cats and rats by thyroid feeding. Their preparation was the fresh 
sheep thyroid. They report that the liver Avas either completely 
depleted of glycogen or that only traces remained after feeding 
usually about three or four lobes, more often less, oA^er a period not 
exceeding 8 days. They reported that Avith a dose of three lobes 
three times in 1 day to a cat the glycogen Avas reduced to a trace. 

Other authors seem to have taken their Avork as applicable to 
other animals and to human beings. That the liver glycogen is 
reduced in man is. belicA^ed by many, although there is a certain 
amount of work that contradicts this vicAV. Probably the degree 
of thyrotoxicosis determines this. There is abundant evidence 
AA^hich points to hepatic damage, as CAudenced by abnormal glucose 
tolerance responses an(i other hepatic functional tests. Sanger and 
Hun,^® studying patients Avith exophthalmic goiter, reported that 
the majority of patients shoAved abnormal blood sugar curves, but 
that some strikingly toxic cases shoAved normal curA’^es. John® 
stated, after studying a number of patients Avith toxic goiter, that 
he Avas unable to demonstrate any glucose tolerance curA'-e specific 
for hyperthyroidism. Since it is obviously strongly contraindicated 
to carry out an epineplirin curve in human hATierthyroidism, the 
method used in our animals is not applicable to man. 

Summary and Conclusions. 1. Feeding 2,55 gm. of desiccated 
thyroid to 1 rabbit over a period of 21 days resulted in a progressive 
loss of body weight, decrease in the hjT^erglycemic response to 
epinephrin and, finally, an absence of hyperglycemic response, 
similar to the findings of Burn and Marks, and h'larks, Avith a fatal 
h;S’poglycemic response to epinephrin AA'hen the liA'er glycogen Avas 
apparently depleted. 

2. The feeding to 3 cats of 31, 82 and 70 gm. of desiccated thyroid, 
over a period of 15, 35 and 27 days respectively, resulted in loss of 
body weight, but no definite decrease in the hA^rerglycemic response 
to epinephrin. 

3. The feeding to 2 dogs of 280 and 647 gm. of desiccated thyroid, 
over a period of 50 and 37 days respcctiA-ely, resulted in no definite 
loss of body AA’eight and no definite decrease in the hyperglycemic 
response to epinephrin. 

4. It is probable, for the reasons outlined in the body of the paper, 
tliat the hA-perglycemic response to cjjincphrin in dogs and cats 
indicated that the liA'cr glycogen had not been depicted by thyroid 
feeding under the conditions of the exiieriment. 

"^'^^ODgh AA'e hesitate to draAv basic conclusions because of the 
Innited number of exjAeriments. the results at least sIioav the great 
resistance, of dogs and cats to thyroid. The reaction of these specie.s 
IS probably an exception. Since man is more scnsiti\'e than animals 
to thyroid, it Avould seem likely that the liver glycogen may flecrea.=:e 

vou 1S2, NO. r>. — NovF-MnKu, 1031 22 
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in man more as it does in the rabbit than as in the resistant dog 
and cat, but it is obviously impossible to prove this in man. 

Note. — These experiments were carried out under the direction of Dr. I. T. 
Zecku'er, to whom we extend our best thanks for her constant help both in the experi- 
mental work and in the preparation of the manuscript. 
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VAMATIONS IN THE PANCREATIC DUCTS AND THE MINOR 
DUODENAL PAPULA.* 

By Samuel Simkins, A.B., 

PHILADELPHIA. 

(From the Department of Fathology, University of Pennsylvania Medical School.) 

It is rather surprising to find, in reviewing the literature on the 
pancreas, that certain aspects of its anatomic structure have not 
as yet been sufficiently studied. Accordingly a special study was 
made of 25 autopsy specimens at the Philadelphia General Hospital 
with chief reference to the arrangements of the pancreatic ducts, 
their drainage, and the patency of the minor duodenal papilla. 
The practical significance of our findings will be discussed later. 

According to the usual description given, the pancreas possesses 
two ducts; the larger and more constant is the pancreatic duct or 
duct of "Wirsu.ng; the smaller and less constant is the accessorj' 
pancreatic duct or duct of Santorini. To quote Baldwin, the duct 
of "Wirsung, “beginning in the tail of the pancreas courses from left 
to right through the body and neck to the head of the gland, where 

♦ Presented at the Twcnty-tliird Annual Meeting of the Undergraduate ^^cdlcnI 
Association of the Un^^■ereity of Pennsylvania, May 1. 1931. 
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it bends caudally, after receiving the accessory duct and, traversing 
the head of the gland, perforates the duodenal wall to empty into 
the duodenum in company with the common bile-duct, by way of 
the major papilla (which contains their common opening, the 
papilla of Vater) . . . The accessory duct is confined to the 

cephalo-ventral segment of the head which it traverses from its 
point of junction with the main duct to the minor duodenal papilla, 
where it either empties into the duodenum or terminates blindly. 
This minor papilla in the duodenal mucosa bears a cephalo-ventral 
relation to the major papilla and lies about 1.8 cm. from it.” 

It was in 1641 that Moritz Hoffmann discovered the pancreatic 
duct within the pancreas of the turkey. A year later Wirsung 
dissected the duct in the pancreas of a human body, and observed 
that it was sometimes double. Judging from his reproduction of the 
duct he evidently believed that the vascular supply of the spleen 
came by way of the pancreas. “To Santorini belongs the credit 
for the first description of the accessory pancreatic duct, and for 
the first representation approximating accuracy of the arrangement 
of the ducts in the adult human pancreas.” (Baldwin.) Interest 
gradually lagged, and.it is only since the time of Claude Bernard, 
who in 1846 revived interest in the accessory duct, that much atten- 
tion has been paid to the relations of it to the main duct and to the 
duodenujn. In 1903, Opie investigated this problem in his monu- 
mental work on Disease of the Pancreas. 

Method. The method used in the present study is similar in principle 
to that employed by Opie. The duct of Wirsung was exposed by trans- 
verse section of the body of the pancreas. A solution of methylene blue 
was injected at low pressure until it issued from an orifice in the duodenum. 
This_ opening was then compressed with a forceps, and the injection was 
continued at somewhat higher pressure to determine whether a second 
orifice was patent. The patent papilla; were next tied off at their openings 
into the duodenum, and the injection was continued in order to be certain 
that the small branches of the ducts would be distended. If fluid regurgi- 
tated through the common bile duct this also was tied off. The dissection 
of the ducts was facilitated by the presence of the methylene blue which 
stained the lining tissue verj'' nicely. At the completion of the dissection 
the common bile duct was dissected to its point of entrance into the papilla 
of Vater, in order to verify which was the duct of Wirsung. The minor 
papilla was looked for onlj"^ occasional!}', as there is almost unanimous 
agreement among investigators concerning its position. The plan adopted 
was to call the largest branch the duct of Santorini. Of course, this might 
lead one astraj', as size is no indication of embrj’ologic development. But 
in practically every case the duct of Santorini was so large, compared to the 
other branches of the duct of Wirsung, that little doubt existed in our 
mind as to the correctness of our Hew. To quote Claude Bernard, the 
duct of Santorini “appears to be formed by the bifurcation of the larger 
duct, but, unlike the latter, diminishes in caliber as it approaches the 
intestine.” The ideal method would be to trace the duct of Santorini to 
its termination in the minor papilla. Such a method usu.ally requires serial 
sections. Moreover, in many cases this method would fail, inasmuch as 
the duct of Santorini normally atrophies completeh’ in its terminal portion 
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in a large percentage of specimens. Very little reference is to be found in 
the literature as to the criteria adopted by the various investigators in their 
choice of what to call the duct of Santorini. 

Development of the Pancreas. As it is impossible to understand 
peculiarities of the ducts .without a knowledge of the development 
of the pancreas, it maj' be well to review briefly this phase of the 
subject. , Our knowledge dates, in effect, from 1888, when Phisalix 
was the first to explain embryologically the presence of two pan- 
creatic ducts. The development of the pancreas is slightly p^receded 
by that of the liver which "makes its appearance as a projection 
upon the ventral wall of'wdiat will subsequently become the duo- 
denum” (Opie). The pancreas arises as an outgrowth from the 
intestinal tube during the early weeks of intrauterine life. There 
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Fig. 1. — Embryology of the p.ancrcas. A shows relationship of dorsal and ventral 
anlagen to the hepatic diverticulum. B shows the portions of the pancreas that 
develop from the dorsal anlage and ventral anlage ns well ns the mode of formation 
of the pancreatic duct and accessorj' pancreatic duct. 

are two anlagen, or outgrowths from the intestine; dorsal and ventral. 
The ventral anlage is smaller and is situated in the inferior angle 
between the hepatic diverticulum and the intestine. According to 
some writers (DebetTc and Helly, among others) two ventral 
anlagen (a right and a left) are occasionally found. The dorsal 
anlage is much larger than the ventral anlage, and arises from the 
intestine between the hepatic diverticulum and the stomach. It 
rapidly elongates into a duct. The ventral and dorsal anlage give 
rise to separate pancreatic tissue masses. (1^'ig. Ld.) 

Pusion of the two masses occurs as a result of two factors: 

1. Rotation of the intestinal tiilie so tliat tiie ventral and dorsal 
anlage become medial and lateral respectively. 
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2. Active growth of the ventral toward the dorsal process. ^'The 
bile duct develops from the most proximal portion of the hepatic 
aniage, grows dorsallj’' from its position on the right side of the 
intestine, and the ventral process (accompanying it) is brought into 
close relation with the dorsal process and by the third month has 
anastomosed with it” (Cameron). Presumably the ventral anlage 
gives rise to the caudal portion of the head of the pancreas, and 
most of the uncinate process (which is the angle of junction of the 
lower and left lateral borders). The dorsal anlage gives rise to the 
remainder of the pancreas, namely, tail, body, neck and part of 
the head. 

At an early period an anastomosis develops between the duct of 
the ventral, anlage and that of the dorsal anlage. After this occurs, 
‘That part of the upp^er or originally dorsal duct which lies between 
the duodenal orifice and its anastomosis with the lower duct under- 
goes partial atrophy, and the lower channel increasing in size appears 
. to be a continuation of the large duct” (Opie). (Fig. IB.) 

In other words, the diict of Wirsung in the adult is represented by 
a continuous channel formed by the distal portion of the dupt of the 
dorsal process, the anastomosis, and the duct of the ventral process. 
The dupt of Santorini is represented by the proximal portion of the 
duct of the dorsal process. J. F. Meckel’s statement that atrophy 
of the dupdenal end of the duct of Santorini is the developmental 
rule is of the greatest significance in explanation of the causative 
factors involvfed in the production of the numerous anomalies 
observed. 

In 1914 Corner, studying the development of the ductal system 
in the pancreas of the pig, found that it develops a primitive plexus 
strikingly similar to that of the primitive blood plexus, and there is 
some evidence that the same physical laws hold true for the ductal 
system. It is quite probable, as a result of his investigations, that 
a flow of secretion 'occurs through the plexus before the main duct 
makes its appearance. These observations offer a new basis for an 
explanation of the origin of variations of the pancreatic ducts— 
as will be shown later. 

Position of Main Pancreatic Duct. The main pancreatic duct is 
quite variable in its position within the pancreas. Cameron in 
1924 reported 80 per cent near the posterior surface and 20 per cent 
near the anterior surface or center. We found the reverse to be 
true. (Table 1.) 


Table 1. — Position of Main Pancreatic Duct. 

This Bcrics. Cameron. 



No. of 


Per cent. 

No. of 


cases. 

Per cent. 

caEcs. 

Posterior 

6 

24 

80 

so 

Center . 

Anterior . 

: : ; : ; w}'® 

76 

20 

20 
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We were able to verify Baldwin’s statement that “at tbe head of 
the gland, the main duct inclines somewhat abruptly caudally 
and dorsally with the convexity toward the right and approaches 
the dorsal surface of the head of the gland. Reaching the level of 
the major duodenal papilla, the duct now runs almost horizontally 
to the right to join with the caudal aspect of the common bile duct, 
and empty with it into the major papilla.” This statement is true 
in a majority of the cases, but there is a large group of cases (chiefly 
those in which the pancreatic duct is situated near the center) in 
which the duct is practically a straight tube with the major papilla 
midway between the cephalic and caudal borders, and betw'een the 
anterior and posterior borders of the head of the pancreas. It was 
noted that the bile duct invariably lies dorsal to the h,ead of the 
pancreas and runs caudally toward the median surface of the second 
portion of the duodenum to end in the papilla of Vater. 

Relative Sizes of Duct of Santorini and Duct of Wirsung. Three 
specimens (12 per cent) showed the duct of Santorini to be equal 
to or larger than the duct of Wirsung. Opie and Charpy each 
reported 10 per cent; whereas Schrrmer reported 3 per cent and 
Baldwin 4 per cent. (Table 2.) 

Table 2. — Relattv'e Sizes of Ddct op Santobiki and Dvct op Wirsung. 


No. of Per cent 

cases. Inversion. inversion. 

Schirmer 104 3 3 

Charpy 30 3 10 

Bernard 1 

Morel and Duval ? 1 

Opie 100 11 11 

Bimar ^ ? 1 

Baldwin .'76 3 4 

Cameron 100 10 10 

Morse ? 1 

Author 25 3 12 


Most investigators have found that in 10 per cent of cases the duct of Santorini 
is as large as, or larger than, the duct of tVirsung. 


Rrcsence of Accessory Duct. The accessory duct was present in 
everjr case, as has been reported almost universally. In fact, cases 
of so-called absence of the accessor}^ duct are now looked upon wdth 
suspicion. (Table 3.) 


Table 3.— Presence of Accessory Duct. 



Present. 

Schirmer . 
Charpy 

Helly . . 

Vcrncuil 
Hamburger 
Sappey . 

Opie 

Baldwin 
Cameron 
Author ' . 

101 

29 

50 

■ ■ ■ 20 

■ ■ ■ ■ 50 

■ ■ ■ 11 

■ ■ ■ ■ 100 

■ ■ ■ ■ 7C 

■ ■ ■ 100 

25 


Absent. 

3 

1 

0 

0 

0 

0 

0 

0 

0 

0 
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Patency of the Minor Papilla. The minor papilla is situated at a 
variable distance above the major papilla. It is often very small 
and inconspicuous, but it is probably always present, as the work 
of Opie, of Baldwin and of Cameron bear out. A great deal of 
difficulty is. encountered in determining the percentage of cases in 
which the duodenal papilla is patent. As Opie states, “on the one 
hand, a small quantity of mucus within the minute lumen may 
readily prevent the penetration of injected material, and on the 
other hand, Henle states, material injected under considerable 
pressure may produce a false passage.” Various methods have been 
used to settle this question. Schirmer used an insufflation method, 
Opie injected Berlin blue under pressure, Claude Bernard injected 
metallic mercury, etc. A second group of investigators used a 
microscopic method, by which serial sections were made through 
the papilla. As might be expected, discrepancies in results are 
quite marked— a good deal depending on the method used. Thus, 
Opie found a considerable number of specimens (48 per cent) in 
which it was not possible to force, from the lesser papilla, fluid 
injected under low pressure into the duct of Wirsung. In such 
instances he made serial sections through the minor papilla, and 
in 21 of 100 cases the lupien was not found demonstrably continuous 
with that of the intestine. In our series we found only 3 of 25 cases 
to have a patent lumen. Probably the incidence would have been 
much increased had a microscopic method been used as a check. 
Insofar as. clinical significance is concerned, our results confirm 
those of Opie— 10 per cent of cases show the minor papilla to be 
sufficiently patent to act as safety valves should bile be dammed up 
in the duct of Wirsung. 


Table 4. — Condition op Duct of Santokini at Minor Papilla. 


Author. Patent. Closed. 

Microscopic Method. 

Helly 40 10 

Baldwin 46 5 

Injection Method (o Microseopic Method in Some Cases ) . 

Schirmer . 85 19 

Charpy 9 21 

Opie 79 21 

Verneuil 20 0 

Sappey 10 1 

Cameron 77 23 

Author 0 22 


Drainage and Variations in Arrangement of the Ducts. At first 
sight, the tjTpes and arrangements of the pancreatic ducts and their 
drainage seemed to present a chaotic condition, but when the results 
obtained by study of the 25 specimens are charted, certain relations 
become at once apparent. (Table 5.) The types encountered fall 
logically into 3 groups : 
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Group A. In which the duct of Santorini is present only in the 
cephalic portion of the head of the pancreas. Specimens, I, II, X, 
XV, XVI, XVII, XXIV, XXV-total of 8. (Fig. 2.) 

Group B. In which the duct of Santorini is present only in the 
caudal portion of the head of the pancreas. Specimens, III, IV, V, 
VI, XIII, XX, XXI, XXIII-total of 8. (Fig. 2.) 



Fig. 2. — Position of duct of Santorini. Group A: Specimens in which the duct 
of Santorini is present only in the cephalic portion of the head of the pancreas. 
Specimens I and II show common bile duct, which has similar position in all of the 
specimens. Specimen XXV shows the major papilla entirely separated from the 
pancreas itself. It also shows the interlobar fissure, which separates lobe A (the lobe 
of Santorini) and lobe B (the lobe of Wirsung) . Group B : Specimens in which the 
duct of Santorini is present only in the caudal portion of the head of the pancreas. 
Specimen V shows the duct of Santorini ending in a closed bulb beneath the minor 
papilla, m.p., major papilla; pmp, patent minor papilla; 1, duct of Wirsung; 2, duct 
of Santorini; A, B, C, branches of duct of Santorini; S, 4^ S, branches of duct of 
Wirsung. 


Group C. In which the duct of Santorini and its branches are 
present in both caudal and cephalic portions of the head of the 
pancreas— total of 7. (Fig. 3.) 

I. Duct of Santorini chiefly in cephalic portion; IX, XI, XII, XIX 
—total of 4, 
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total Santorini chiefly in caudal portion; XVIII, XXII- 

wS’otS^S equally in cephalic and caudal portions; 



Fig. 3. — Group C; Specimens in which duct of Santorini is present in both 
caudal and cephalic portions of head of pancreas. Group Ci: Duct of Santorini 
chiefly in cephalic portion. Group Cj; Duct of Santorini chiefly in caudal portion. 
Group Cs: Duct of Santorini equally in cephah’c portions. Group D: Shows 
distinct anomalies. Specimen VII shows the cmbiyonic arrangement of the ducts 
very well. (Note the close resemblance to the specimen of Opio and Moaldns shown 
in F.) In both Specimens VII and VIII the minor papilla is structurally, as well 
as functionally, patent. Group E: From Opic's Disease of the Pancreas. Pancreas 
showing the two lohes winch form the head. The lower part (x) of the lobe, cor- 
responding to the duct of Santorini, is drawn upward to e.Tposo the lobe (y) corre- 
sponding to the duct of Wirsung. Group F: Diagram showing the relative sizes 
of the two pancreatic ducts in a case of acute bemorrhagio pancreatitis reported by 
Opie and Mealdns. mp, major papilla; jmp, patent minor papilla; I, duct of 
UTrsung; P, duct of Santorini; A, B, C, branches of duct of Santorini; S, B, branches 
of duct of iVirsung. 


Group D. A fourth group, D, may be added in which are 
placed distinct anomalies; WI, VIII— total of 2. (Fig, 3.) 

In Fig. 4 are shown some of the ductal arrangements found by 
Opie. It will be noted that in practically everj” case the duct of 
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Santorini receives a branch from the caudal portion of the head of 
the pancreas. In Specimens IV and VII the embryonic arrangement 
has persisted and the duct of Santorini has remained the chief duct 
of the gland. In Specimen ‘V atrophy has occurred at the proximal, 
instead of the terminal, portion of the duct of Santorini. Evidently 
the duct of Santorini in this instance supplies an isolated portion 
of the head of the pancreas in close proximity to the minor papilla. 





Pig. 4. — Varying relations of the duct of Santorini (s) to the duct of Wirsung (w). 
Drawn from dissected specimens. (From Opie’s Disease of the Pancreas.) In almost 
every case the duct of Santorini receives a branch from the caudal portion of the 
head of the pancreas. In Specimens IV and VII the embryonic arrangement has 
persisted, and the duct of Santorini has remained the chief duct. In Specimen V 
atrophy, has ocemrred at the proximal, instead of the terminal, portion of the duct 
of Santorini. 


It is surprising to find that so little detailed attention has been 
paid to the question of drainage. Only 3 statements on this subject 
have been found'-by Opie, Charpy and Baldwin. Opie found the 
duct of Santorini to drain the anterior and lower part of the head. 
According to Charpj^ the accessory duct drains the superior lobe 
of the gland. Baldwin found the duct of Santorini to drain the 
ventrocephalic portion in the immediate neighborhood of the minor 
papilla, and a small portion of the ventrocaudal segment. It is 
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quite evident, therefore, that no very close agreement exists con- 
cerning the drainage of the duct of Santorini. 

In Group A the distribution of the duet of Santorini is quite 
variable. It may drain the dorsocephalic or ventrocephalic por- 
tions, or both. Which it does in a given case would seem to depend 
on three factors: 

1. The relative rapidity of growth of the two anlagen. 

2. Their direction of greatest growth as well as their relative 
position, one to the other. 

3. The degree of atrophy which the duct of Santorini undergoes 
following the formation of the duct of Wirsung. It seems to us 
that there must inevitably occur numerous combinations of the 
above factors, and such an explanation may easily account for the 
very numerous anomalies that are so commonly observed. For 
example, in Group B the situation is entirely the reverse of that 
in Group A. Here we find the distribution to be the contrary of 
what has been reported in the literature. We may assume that in 
this group the atrophy of the duct of Santorini in the cephalic 
portion has been complete, or that the relative rate of growth of 
the ventral anlage was extremely rapid, and directed sharply 
cephalad. In Group B, by far the greatest number of specimens 
show the duct of Santorini to supply the entire caudal portion of 
the head of the pancreas. 

Group C probably represents the “tj'pical” arrangement of the 
duct of Santorini. In this group seem to fit most of the specimens 
of Opie, already mentioned. The same forces operate in Group C 
as in Groups A and B. The above factors may afford an adequate 
explanation of the drainage, but in considering the form of the 
ducts, it seems to us that the work of Corner (previous^'- mentioned) 
on duct plexuses offers an interesting explanation. The old view 
held that the irregularities in the course of the ducts were due to 
abnormal development or growi^h of one or both anlagen. This 
view falls when it is observed, as Corner showed, that ^Tefore the 
chief duct is formed the two anlagen are completel}" fused, so that 
the anlagen play no great part in the production of variations in 
the course of the ducts, except insofar as they limit the plexus to 
one, or at most two, points of outlet into the duodenum. On the 
other hand, the primitive plexus explains alHhe variations, and the 
abnormalities are undoubtedly produced in a way exactly like 
those of the blood-vascular system, as demonstrated by Evans. 
Just as a blood-capillary supply the embrjmnic arm-bud or kidney 
may, for some reason, persist after its time and form an accessory 
brachial arters^ or renal vein, so at the time of appearance of the 
pancreatic duet, varjdng physical forces may lead the new channel 
through one or another mesh of the plexus . . . and in this 
waVanv imaginable variation may be produced, even loops and 
spirals, 'while the external form of the pancreas remains without 

change.” 
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From what liaa been said concerning the embryology of the 
pancreas it will be remembered that the head of the pancreas is 
formed by 'the fusion of the dorsal and -ventral aniagen. By dis- 
section it is found that the degree of fusion is very variable. There 
is often found an interlobar fissure by which the head of the pancreas 
(chiefly the caudal portion) is divided into two distinct lobes cor- 
. responding to the two ducts. These lobes may be termed the lobe 
of Wirsung and the lobe of Santorini (Fig. 3FJ). Our results agree 
fairly closely with those of Opie, Avho found that “the lobe of 
Santorini (cr), drawn upward in the figure, is larger than the lobe 
of Wirsung {y) Avhich lies behind it, and being much wider from 
above down, forms the lower or descending part of the head. The 
lobe of Wirsung is a relatively narrow compressed mass of paren- 
chyma, flattened antero-posteriorl}" and surrounding on all sides 
the duct of Wirsung.” 

The specimens in Group D (Fig. 3) are extremely interesting. 
Specimens VII and VIII illustrate the embryonic arrangement 
splendidly. The close resemblance of Specimen VII to the specimen 
described by Opie and Meakins (Fig. 3F) is readily apparent. Speci- 
men V shows a minor papilla below the major papilla. Such a situa- 
tion is contrary to what is reported in the literature. Specimen 
XXV is a remarkable one. It shows the major papilla opening into 
the duodenum entirely separate from the pancreas. Both the 
common bile duct and the duct of Wirsung pass transversely across 
the duodenum beneath the mucosa for a distance of about 1 inch 
before terminating in the papilla of Vater. 

Clinical Apylicaiions, As may readily be inferred, the anatomic 
relationships of the duct of Wirsung and the duct of Santorini to 
each other and to the common bile duct are of great clinical impor- 
tance, Th<* classical work of Opie has shown how a small gall stone 
lodged at the orifice of the ampulla of Vater may divert bile into 
the pancreatic duct and produce hemorrhagic pancreatitis. In 
only 30 per cent of individuals are the anatomic conditions such 
that a small stone might divert the bile into the pancreatic duct. 
Moreover, we have confirmed Opie’s finding that in 10 per cent of 
individuals the duct of Santorini is as large as, or larger, than the 
duct of Wirsung, and is patent at the site of the lesser papilla. Con- 
sequently 10 per cent of people are provided with safety valves, so 
to speak— even if other conditions are favorable for the incidence of 
acute hemorrhagic pancreatitis. For example, in Specimen VII 
(Fig. 3), even if a stone at the ampulla of Vater Avere capable of 
diverting bile into the duct of Wirsung, the bile could easily find 
its way into the duodenum through the large patent minor papilla, 
and acute hemorrhagic pancreatitis would not dcA'^elop. Such facts 
explain, in part at least, the rarity of acute hemorrhagic pancreatitis 
as compared with the relative frequency of gall stone disease. On 
the other hand, the presence of such an anomalous arrangement in 
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10 per cent of people renders such individuals susceptible to acute 
hemorrhagic pancreatitis brought about by the entranee of irritant 
duodenal contents, by way of the anomalous duct of Santorini. 
The power of such material to cause the disease has been amply 
proved by experiment. As Opie states,. “It is. well known that 
increased pressure within the duodenum does not force duodenal 
contents into the bile dpct or pancreatic duct after death.” This 
is duG to the presence of the sphincter of Oddi. Such a mechanism 
seems to be absent in the orifice of the anomalous duct of Santorini 
and intestinal contents may, under certain conditions, enter such 
a duct when the pressure within the duodenum is increased, as 
- for example, by vomiting. 

The anomalous arrangement mentioned above may also play 
an important role in the prevention of chronie interlobular pan- 
creatitis. It is well known that this disease may be produced by 
ligation of the duct of Wirsung. Complete or partial occlusion of 
the duct of Wirsung in human beings may be caused by pancreatic 
calculi in the duct of Wirsung, by biliary calculi in the adjacent 
terminal portion of the common bile duct, or by neoplasms com- 
pressing or invading the gland. In 10 per cent of individuals, 
chronic interlobular pancreatitis is not very likely to occur, since 
the large patent duct of Santorini offers an adequate factor of safety. 

Certain cases of acute hemorrhagic pancreatitis reported in the 
literature can be explained only on the basis of a knowledge of the 
common anomalies. Opie and Meakins reported a case in which 
the lesion was rather sharply confined to that portion of the pancreas 
supplied by the duct of Santorini. Investigation showed an anom- 
alous duct of Santorini as the chief outlet of the gland. (Fig. 3F.) 
Similar cases have been reported by Johnstone and by Bassett, 
among others. Other puzzling cases probably have a similar eti- 
ology. A few months ago a patient was admitted to the Hospital 
of the University of Pennsylvania with complaint of sudden sharp 
epigastric pain, together with nausea and vomiting and a tentative 
diagnosis of mesenteric thrombosis (F. B., Index No. 20449, Surg. 
Serv.). At autopsy the primary lesion was found to be a subacute 
hemorrhagic pancreatitis sharply limited to the cephalic half of 
the head of the pancreas. In this case the degree of necrosis present 
prevented the duct of Santorini from being traced, but we seem 
justified in assuming. the presence of an anomalous duct of Santorini 
as previously described. It is quite possible that many other 
puzzling surgical conditions of the abdomen, similar to the above, 
have heretofore been misdiagnosed simply because the possibility 
of an anomalous duct of Santorini has not been borne in mind. 

Summary. A detailed description of the relationships of the duct 
of Santorini to the duct of Wirsung is given. A classification is 
offered of the various arrangements found, as well as a theory to 
account for such variations. The extraordinary variability of. the 
pancreas in respect to size, shape and ductal arrangement is pointed 
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out We have confirmed Opie’s finding that in 10 per cent of 
individuals the duct of Santorini is functionally as well as structur- 
ally the chief outlet of the external pancreatic secretion, and that 
such anomalous arrangement may play an important role in the 
prevention or institution of acute hemorrhagic pancreatitis; that it 
is of great importance likewise in the etiology of chronic interlobular 
pancreatitis; and that this condition may account for certain puzzling 
cases of unexplained deaths. 

Note. — I -vs-ish to express my appreciation to Dr. Krumbhaar for his kindly 
criticism and ad\dce, as well as to Dr. McCutcheon and to Mr. Taggart, of the 
Philadelphia General Hospital, for their helpful cooperation. 
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THE PATHOGENESIS OF ACUTE SUPPURATIVE PAROTITIS. 

AN EXPERIMENTAL STUDY.* 

By a. L. Berndt, R. Buck and R. von L. Buxton. 

i , 

(Under the Direction of R. P. Custer, M.D.) . 

(From the Laboratory of Experimental Pathology of the University of Penns 3 ’Ivania 

School of Medicine.) 

Acute suppurative parotitis is a condition commonly encoun- 
tered in the course of medical and surgical practice. So frequently 
is its occurrence an ill, omen in prognosis that a clear knowledge of 

* Presented at the Twenty-third Annual Meeting of the Undergraduate Medical 
Association of the University of Pennsylvania, Maj’' 1, 1931. 
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its pathogenesis is important. The condition appears most often 
as a complication folloB'ing surgical operations and during the course 
of infectious diseases and debilitating states. Only occasionally 
does it develop primarily'- in an otherwise healthy individual. The 
mortality rate is usually high, being estimated at 30 per cent by 
•Wagner,! at 42.8 per cent by Blair and Padgett.^ 

The literature holds many accounts of acute suppurative parotitis 
that consider, the condition from clinical, pathologic and bacterio- 
logic viewpoints. For an extensive survey of the question reference 
is made to the article by Custer,® (page 649 of this issue of this 
J ourm 1 ) . All of the authors have expressed their individual opini ons 
concerning the common mode of infection of the gland. Not one 
has denied that many of the cases are due to an ascent of the infect- 
ing organism from the oral cavity to the parotid gland through 
Stensen's ducts, with a consequent secondary invasion of tlie glandu- 
lar tissue. Some observers, however, believe that the gland becomes 
infected way of the blood stream far more frequently than had 
been suspected previousl^^ These authors base tlieir opinions chiefly 
on the facts that the complication arises more frequently when 
operation has been carried out in a septic field and that very often 
the inflammation does not become evident until several days have 
passed after the operation. 

. Certainly the anatomic and bacteriologic findings support the 
theory of ductogenous infection. Anatomic studies indicate that 
early cases show involvement of the larger ducts; tliat later eases 
show .extension through the small radicals secondarily involving 
periductal gland tissue and finally producing multiple abscesses 
centering upon the ducts. 

In bacteriologic studies it has been shown that only rarely has 
the organism recovered from the parotid gland corresponded to that 
of a local focus elsewhere or to that of an existing general infection. 
Typhoid fever is tire exception to this rule. The tjqrhoid bacillus 
has been isolated from the parotid gland in cases of typhoid 
fever. Bacillus tjqrhosus, however, can be cultivated from marry 
organs during the acute stage of the disease, and when found in 
the parotid has been usually but one element of a mixed infection. 
The organisms most frequently isolated from cases of acute parotitis 
are tlrose that normally exist in an avirulent state in the mouth 
and in the lower segment of Stensen’s duct. Of these the Staphylo- 
coccus aui-eus is tire chief offender. 

Clinically there exist a number of factors that favor ascent of 
infection through the duct. . Tire lowering of general resistance by 
infection and debilitation increases the relative virulence of the 
normal bacterial flora of the mucous surfaces. Diminution of the 
salivarv flow during febrile states, general dehydration from vomit- 
ing, reflex diminution of salivary secretion in surgical procedures 
from anesthesia and visceral manipulation, as well as actual trauma 




Fig. I. — Ductogenous parotitis. (Dog 1098.) Note progressively decreasing involve- 
ment of the ducts as the smaller radicals are approached. 



Fig. 2.-Hematogonous parotitis. (Dog. 1099.) (Same organism used in Dog 
1098, Fig. 1.) Periductal gland tissue shows necrosis and round-cell infiltration. 
Smallest ducts most affected, largest least. 







Fig. 3. — Hematogenous parotitis. (Dog. 7.) Note cellular exudate in gland tissue 
■nith little involvement of ducts. 
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to the gland by unskilled anesthetists, are among the more important 
factors causing lowered resistance. 

■ Until 1914 the studies on acute suppurative parotitis had been 
based solely on clinical observations, bacteriologic findings and 
pathologic anatomy. Little experimental work had been done on 
the subject,- Claisse and Dupre^ had .attempted to produce the 
condition in dogs by injecting organisms into the ducts, but they 
failed to produce suppuration except when they ligated the ducts 
or introduced foreign bodies into the lumens of the ducts. 

■ In 1914 Rost® published an account of his experimental study 
of the question. He stated tliat he had been able to infect the 
parotid glands of dogs b}^ injecting the same organisms into the 
ducts and the artery that supplies the gland with equal facility. 
He stated, furthermore, that in both cases the ‘pathologic 'picture 
was identical. 

Rost’s report has been widely recognized and accepted; the 
descriptions and illustrations in his paper are convineing, A 
search of tlie literature fails to show any subsequent work of the 
same tjqie that might be accepted as co^rmation of Rost’s work. 
For this reason it was decided to repeat his experiments and to 
observe the inflammatory response of the parotid gland to ducto- 
genous and to blood-borne infections. 

Methods. — In preparation for the actual experimental procedures, a 
careful examination was made of the anatomical relations of the parotid 
glands. The parotids are the largest oral glands; they are located, in the 
dog, in the superficial fascia on each side of the head just below the ear; 
they are organic, branched glands, subdivided into lobes and lobules; they 
drain into the oral cavity through Stensen’s ducts which emerge opposite 
the second molar teeth of the upper jaws. These ducts are characterized 
histologically by a thick membrana propria and are lined by a two-layered 
columnar epithelial coat. As the duct branches repeatedly, the epithelium 
becomes simple columnar in type, passing through a transition stage of 
pseudostratified epithelium. The smallest ducts are lined with flat cells 
that are continuous with the large cuboidal cells of the alveoli. 

The blood supply is furnished by twigs from the superficial temporal 
artery,' a branch of the external carotid. The branches of these twigs 
generally follow the ducts through the connective tissue septa into the 
.lobules, where they produce an abundant capillary network close to the 
basement membrane of the alveoli. The veins derived from these capfllaries 

soon enter the interlobular tissue and accompany the arteries. 

An injection of colored gelatin was made into the common carotid artery 
of a dog. The head was fixed in formalin and the arterial tree was dissected 
out. The e.\'act blood supply of the parotid gland was determined and 
orientation obtained so that the superficial temporal artery could be picted 
up readily in a small operative field. , i • 

In the choice of bacteria to be injected we followed Rost s example in 
selecting hemolytic Staphylococcus aureus. Twenty-four hour bomllon 
cultures were used; in one group an autops}'’ culture of high virulence was 
injected,*in another a culture of low wrulence from a case of furunculosis 

* Tke culture of high wulence produced death in a rabbit within 24 hours 
following intravenous injection of 1 cc. of a 24-hour growth. 
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•was used.* In 2 cases -we employed a mixed culture of staph 3 dococci and. 
pneumococci that u'as recovered from a human case of acute suppurative 
parotitis. 

Our first series pf experimental animals was composed of 13 adult doas 
Four dogs were selected for inje_cti 9 n of bacteria into Stensen’s duct.’ 
Nine received injections of bacteria into the superficial temporal artery. 
Two of this latter group were subjected to dehydrating measures, i. e 
purging and dry diet, for 24 hours prior to the operation. 

The technique of the duct injections was as follows: The animni was 
anesthetized "with sodium am 3 pal. A blunted hi^odermic needle was passed 
into the orifice of Stensen’s duct. A S 3 Tinge containing 2 cc. of 24-hour 
broth culture of hemol34;ic Staphylococcus aureus was fitted to the needle 
and the contents injected into the duct. Bilateral injections were made in 
all 4 dogs. In 3 of these dogs the duct on one side was ligated, the other 
not; in one both ducts were ligated. I^Tien the duct was to be ligated, a 
suture-ligature was passed about the needle in a half-hitch, the injection 
made, and the knot drawn tight as the needle was withdrawn. 

For the injection of the arteries the following technique was used, with 
aseptic surgical methods: Under amytal anesthesia a 2-inch incision was 
made between the. internal border of the sternocleidomastoid muscle and 
the trachea. By blunt dissection the external carotid artery was exposed 
and traced to the superficial temporal branch. This latter artery was care- 
full 3 ’’ stripped of its surrounding fascia. An aneurysm needle was passed 
under the vessel so that the flow of blood through the artery could be tem- 
porarily stopped by a lift on the aneu^'sm needle. With the flow thus 
occluded the injection of 2 cc.-of bacterial suspension was made by means 
of a hypodermic s 3 Tringe fitted to a needle of small bore. The needle was 
■withdrawn and the wound was packed tightly until oozing from the point 
of puncture had ceased. The operative field was antisepticized by puddling 
•ndth hex 3 flresorcinal or mercurochrome. The wound was closed in layers 
■ndth interrupted silk sutures. 

After recovery from anesthesia the dogs were returned to the animal 
house and observed daib"^ until the 3 ’^ died or were chloroformed. The period 
of postoperative life varied from 12 hours to 14 da3's. Autopsies were 
performed promptly after death; the parotid glands were removed and 
inspected .for gross manifestations of inflammation and suppuration. 
Sections were made of large areas of the glands for histologic study. 

First Experimental Group. The individual case histories and 
protocols of the dogs are noted below. 

Protocols. Dog 6. Male hound. Duct injection. Death in 12 hours. 

Friday, February 27. Right and left ducts were injected with 2 cc. of a 
24-hour broth culture of hemolytic Staph 3 dococcus aureus of high virulence. 
The left duct was ligated; the right one not. _ 

Saturda 3 q February 28. Autops 3 ' revealed no signs of frank inflamma- 
tion or suppuration. X J mu 

microscopic Findings. Right gland (unhgated duct) . . The secticm of 
this gland shows many areas of cellular infiltration (chiefly neutrophils), 
suppuration, and necrosis. The e.xudate is noted in the parench 3 Tnatous 
tissue but more especially in the ducts, and tissue immediate^ surrounding 
th^e ducts. The larger ducts show greatest degree of involvement and 
destruction of epithelial lining. 


* The culture of low wrulencc failed to kill a rabbit in 5 days under rimilar 
conditions. 
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Destruction of the glandular tissue is widespread and varies in degree 
from cloudy swelling to complete necrosis. Some few areas of the tissue 
are perfectlj’’ normal. 

Left gland (duct ligated): The picture is the same as above but more 
widespread; the degeneration of parenchymatous tissue is so marked that 
relatively few gland cells are evident and the necrosis of the lining of the 
ducts is much more severe. 

Dog 6. Male hound. Duct injection. Death in 12 hours. 

Friday, February 27. The right duct was injected with 2 cc. of a 24-hour 
broth culture of hemolytic Staphylococcus aureus of high virulence; the 
duct was ligated. 

February 28. Autopsy revealed no gross evidences of inflammation. 

Microscopic Findings. The section from this gland shows widespread 
infiltration bj'^ pol 3 Tnorphonuclear leukocytes and a few round cells tlirough- 
out the parenchyma, especially in the ducts and periductal tissue; the 
destruction of the glandular tissue has advanced to such an extent that in 
no area can normal structure be recognized. There is no involvement of 
the bloodvessels. Most of the ducts are greatly distended with purulent 
exudate; in some places the epithelial lining of the ducts shows breaks which 
result in a flooding of surrounding glandular tissue with exudate. 

Dog. 644. Female hound. Duct injection. Death in 36 hours. 

February 27. An injection was made into both ducts of 2 cc. of a 24- 
hour broth culture of hemolytic Staphylococcus aureus of high virulence. 

The left duct was ligated; the right one not. 

March 1. The dog died during the preceding night. 

March 2. Autopsy showed no gross indications of suppuration or inflam- 
mation. 

Microscopic Findings. Right gland (duct unligated) : There is no sign 
of inflammation; there are no leukocytes in the ducts or other parts of the 
gland. The tissue appears normal throughout. 

Left gland (duct ligated). The larger ducts are filled with a cellular 
exudate consisting of many polymorphonuclear leukocytes and a few round 
cells. There is cellular infiltration into the periductal tissue; these areas 
show almost complete necrosis with little of the glandular element remaining. 
Some portions of the gland appear normal. 

The bloodvessels are normal. 

Dog. 784. Female fox terrier. Duct injection. Death in 4| days. 

March 9. Injected Stensen's duct' on each side with 1 cc. saline suspen- 
sion of stock culture of hemolytic Staphylococcus aureus of low virulence. 
Both ducts were ligated after the injection was made. 

During the following 5 days the dog showed symptoms of a progressive 
toxemia, becoming gradually more lethargic and weak. 

March 14. The dog died during the preceding night having survived the 
injection 4| days. . , j , 

At autopsy there was moderate suppuration of the left gland and its duct, 
and extensive suppuration of the right. On section of the latter gland con- 
siderable quantities of pus could be expelled. ... 

Microscopic Findings, Right gland. Most of the parench 3 mia is involved 
in the suppurative process. The walls of man}’’ of the largest ducts are 
decidedly necrotic; many whole lobules of the gland appear as small ab- 
scesses centering about their ducts. 

A few of the lobules appear normal except for the presence of celluiar 

exudate in the ducts. . , . , , , . . 

Left gland. The same picture is seen here as m the right gland, except 
that the periductal infiltration and necrosis is less marked. 

Dog. 673. Male terrier. Arterial injection. Death in 12 Iiours.^ _ 

Friday, February 27. The right superficial temporal artery was injected 
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mth 2 cc. of 24-fiour broth culture of hemolytic Staphylococcus aureus of 
high virulence. 

Saturday, P'ebruarj’; 28. Death occurred in 12 hours. Autopsy showed 
no gross evidences of inflammation or suppuration. 

Microscopic Findings. There were no signs of inflammation, no hemor- 
rhage, no leukocytic infiltration of any tj^ie, no areas of glandular necrosis, 
no evidences of bacteria in the ducts, vessels or alveoli. The tissue appeared 
entirely normal. 

Dog 693. Male hound. Arterial injection. Death in 3Q hours. 

Friday, February 27. The injection of 2 cc. of a 24-hour broth culture 
of hemolytic Staphylococcus aureus of high virulence was made into the 
right superficial temporal artery. 

Sunday, March 1. The dog died during the preceding night. 

Monday, March 2. Autopsy revealed patchy consolidation of both 
lungs. The right parotid gland was removed and inspected; no signs of 
inflammation or suppuration were seen. 

_ Microscopic Findings. The glandular tissue shows no signs of suppura- 
tion or inflammation. There are no evidences of bacteria in or surrounding 
the ducts. 

_ The periglandular connective tissue shows marked hyperemia with some 
hemorrhage. 

Dog 782. Female terrier. Arterial injection. Death in 4c daps. 

March 26. The right superficial temporal artery was injected with 2 cc. 
of 24-hour broth culture of hemolytic Staphjdococcus aureus of high idru- 
lence. 

_ March 30. During the 4 daj's following injection, the dog grew progres- 
sively weaker. The animal was chloroformed today. Both parotid glands 
were removed and inspected. Neither exhibited any gross manifestations 
of suppuration or inflammation. 

Microscopic Findings. Right gland. In general the glandular tissue is 
free from any evidence of inflammation. However, a number of areas about 
the smaller ducts show a limited infiltration with lymphocytes and macro- 
phages, but no necrosis of glandular tissue. Several large ducts contain a 
few pol 3 Tnorphonuclear leukocytes. Throughout the section small blood- 
vessels are noted in which the endothelial lining appears hiTJerplastic and 
swollen. In the lumens of these vessels erjThrocj^tes are adherent to the 
intima, in some cases appearing to have broken down, forming an annular 
hjmlinized mass, possibly representing earfy thrombi. 

Left gland. There are no areas of suppuration or necrosis. There are 
occasional monocsdes in the tissue surrounding some of the larger ducts. 
A few of the ducts contain an -occasional poljmiorphonuclear leukocyte. 

Dog 910, Female collie. Arterial injection. Death in 5 daps. 

Friday, April 10. The right superficial temporal artery was injected 
with 1 cc. of a 24-hour broth culture of mi.xed hemobdic Staphjdococcus 
aureus and Pneumococcus obtained from a human case of acute.suppurative 


parotitis. , . , 

Wednesday, April 15. The dog, apparently in good condition, was 
chloroformed and autopsied. the right parotid gland was removed. There 
was no e-iddence of inflammation or suppuration on gross inspection. 

Microscopic Examination (Frozen section). There were no inflammatory 
changes noted in the gland. 

Dog 898. Male police dog. Arterial injection. Death in r days. 

Friday, April 10. The right superficial temporal arterj' was injected 
with 1 cc. of a 24-hour culture of Staphjdococcus aureus and Pneumo- 

Fridav April 17. Dog in good condition. Chloroformed and autops}' 
performed; i^pection of the right gland revealed no gross manifestations 
of inflammation or suppuration. 



THE PATHOGENESIS OF ACUTE SUPPURATIVE PAROTITIS 645 


Microscopic Examination. The frozen section in this case showed a gland 
appareutty normal m all respects; no evidence of parenchjnnatous degenera- 
tion or leukocytic infiltration was noted. 

Dog 807. Male shepherd. Artaial injection. Death in 7 days. 

Wcdnesdaj’^, ]\Iarch 25. Given 30 cc. of castor oil, and placed on a solid 
diet with no liquid intake. 

Thursday, March 26. The right superficial temporal artery was injected 
with 2 cc. of a broth culture of hemolytic Staphylococcus aureus of high 
\nrulence. The operation was not whollj'- successful, due to difficulty in 
injecting an unusually small artery. The procedure was repeated on the 
opposite side. 

Thursday, April 2. The dog died during preceding night, 7 days after 
the injection. At autopsy, both parotids were removed, neither one showing 
any gross evidences of suppuration or necrosis. 

Microscopic Findings. Left gland. No inflammation, no necrosis, no 
suppuration. Right gland, normal, no inflammatory changes. 

Dog 7. Shepherd. Arterial injection. Death in 8 days. 

February 27. Both right and' left superficial temporal arteries were in- 
jected with 2 cc. of 24-hour broth culture of hemolytic Stapltylococcus 
aureus of high virulence. 

March 6. During the first 3 daj'S following the injections the animal 
appeared toxic, after which a gradual improvement was noted. Today 
appears in good condition. 

March 7. The dog was chloroformed. At autopsy both the right and 
left glands were I’emoved and inspected. No gross evidences of suppuration 
were noted. 

Microscopic Findings. Left gland. Three adjacent lobules show a 
quite marked inflammatory process. The ducts contain many polymorpho- 
nuclear neutrophils. The epithelial lining of these ducts is intact except 
at a few points where leukocytes are passing between the epithelial cells 
apparently engaged in diapedetic movement toward the lumens of the 
ducts. Neutrophils are seen but rarely in the periductal tissue except in 
areas between vessels and ducts. In the periductal parenchyma there are 
large numbers of monocytes and lymphocytes. In these areas there are 
but few signs of necrosis of the glandular tissue. 

The endothelial lining of the bloodvessels shows some swelling, and h3q>er- 
plasia. Many of the erythrocytes in the lumens of the vessels are adherent 
to the intima. A few polymorphonuclears are seen in the lumens of the 
vessels. 

The remainder of the gland is normal except for a scattered round-cell 


infiltration. 

Right gland. There is one small area composed^ of several lobules that 
show inflammation even more marked than that in the left gland. The 
same characteristics are seen; slight hyperplasia of the endothelium of the, 
vessels, migration of polymorphonuclears from the vessels toward the 
adjacent ducts, a small number of polymorphonuclears in the ducts, yery 
few polymorphonuclears throughout the glandular tissue, little necrosis nr 
degeneration of glandular tissue, no abnormalities in the epithelium of the 
ducts, and widespread periductal infiltration with monoc3'tes and 13’mpho- 

cytes (Figs. 3 and 4). . • 10 j 

Dog 760. Male shepherd. Arterial injection. Death in p days. ^ 
Wednesday, March 25. The dog w^as placed on a solid diet with no 
water for 24 hours preceding operation. A dose of 30 cc. of castor oil was 

administered orally. , , .i r 

Thursday, March 26. An injection of 2 cc. of a 24-hour broth culture of 
hemolytic Staph3dococcus aureus was made into the right superior temporal 
artery. The bacteria were of high virulence. 
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_ Tuesday, April 7. The animal was chloroformed and autopsied. Both 
right and left parotid glands were removed and inspected. No gross signs 
of suppuration or inflammation were noted. 

Microscopic Findings Left gland (uninjected). Histologically normal. 
Right gland (injected). Histologically normal. 

Dog 814, Male fox terrier. Arlerial injection. Death in 14 datjs. 

Thursday, March 26. The right superior temporal artery was injected 
with 2 cc. of a 24-hour broth culture of virulent hemolytic Staphylococcus 
aureus. 

Thursday, April 9. The dog was chloroformed and autopsied. The right 
parotid gland showed no gross indication of any pathologic change. 

Microscopic Findings. No indications of inflammatory change; gland is 
normal in all respects. 


Discussion of First Experimental Group. All but one of the glands 
injected with bacteria through tire ducts showed marked suppura- 
tion; turn of the eleven arterial injections resulted in recognizable 
inflammation. 

In the series of seven duct injections five umre ligated. The 
histologic picture in all of these five was identical, varying only in 
degree of inflammation. The ducts were distended with a purulent 
exudate, most extensive in the larger channels, gradually lessening 
in amount as the finer radicals w'ere approached. At many points 
the duct walls vrere destroyed and the suppurative process extended 
into the surrounding glandular tissue. The cells of the intraductal 
exudate were almost exclusively neutrophils; of the periductal exu- 
date there was an intermingling of monocytes and lymphocjdes. 
The glandular tissue showed extensive degeneration and necrosis, 
in 1 case actual abscess formation. The bloodvessels showed no 
changes. 

Two duct injections were not followed by ligation of the ducts. 
One of these glands showed an acute suppurative process similar to 
and quite as extensive as seen in the cases in which ligation was 
performed. There v^as no evidence of inflammation, however, in 
the second. 

Nine of the glands tire nutrient arteries of which were injected with 
bacteria showed no pathologic "dianges, except for a slight round- 
cell infiltration and vascular endothelial hyperplasia in 1 case (Dog 
782). In each parotid of Dog 7, after a bilateral arterial injection, 
there was a marked inflammatory reaction, locally limited to several 
lobules. Here the inflammation was. periductal, characterized by 
an extensive mononuclear infiltration. The smaller ducts contained 
neutrophilic exudate, but there was no destruction pf the lining 
epithelium. The large ducts appeared normal. The intima of the 
arterioles showed swelling and hyperplasia. _ 

Trom tlris series it is evident that the parotid gland is more readily 
infected tlrrough its duct tlran through the blood stream and tliat 
the pathologic picture in eacli mode of infection is not identical. 

Second Experimental Group. In this group of 7 animals variations 
of the previous procedures were performed, as well as repetition of 
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the methods used in the first group in several instances. It was 
thought advisable to note the eflect of simple ligation of the duct 
without injection. To determine whether the local resistance of 
tlie gland was lowered sufficientb’’ by bacterial toxins to allow ascent 
of infection from the mouth, the arteries were injected with a filtrate 
of 5-day bacterial growth. To provide a coarse suspension of 
bacteria for injection into the arteries the organisms were agglu- 
tinated bj^ incubation in serum before use. An arterial injection 
was made in a gland, the duct of which was ligated. In the same 
animal the opposite duct was injected with bacteria. In addition, 
a simple arterial injection and an unligated duct injection was 
performed as before. 

The results of these procedures are noted in the individual animal 
records noted below; 

Protocols. Dog 1099. Arterial injection. Death in 9 days. 

June 2. A bilateral injection of 2 cc. of a 24-hour broth culture of hemo- 
Ij^iic Staphylococcus aureus of high virulence was made into the superficial 
temporal arteries. 

June 11. Autopsy performed. No gross suppuration noted in either 
gland. 

Microscopic Findings. Right gland. Shows a slight mononuclear infil- 
tration about some of the smaller ducts, but appears normal otherwise. 

Left gland. There is an extensive subacute inflammatory reaction 
throughout the gland, centering about the smaller ducts, in general. Much 
of this periductal exudate is mononuclear. The smaller ducts contain clumps 
of poljmiorphonyclear leukocytes and show slight hjT^erplasia of the lining 
epitheliuna. The larger ducts contain no exudate and their walls are intact. 
The arteriolar endothehum is hyperplastic. These changes are 'pictured in 
Fig. 2; they are characteristic of hematogenous parotitis. 

Dog 1098. Unilaterial arterial injection with ligated duct. Death in 2 
days. Unilateral duct injection loith duct ligated. 

June 2. The artery of the right gland injected avith 2 cc. of a 24-hour 
broth culture of hemolytic Staphylococcus aureus of high virulence. The 
duct of the gland ligated. 

The duct of the left gland injected with 2 cc. of the same culture and the 
duct ligated. 

June 4. Autopsy performed. No gross suppuration noted in either 
gland. 

Microscopic Findings. Right gland. There is moderate desquamation 
of the epithelial lining of the ducts but no evidence of inflanunation. 

Le/i gland. The ducts are filled with a purulent exudate, most marked in 
the larger branches, less in the terminal branches. The epithelial lining of 
the former is markedly damaged, in some places completely desquamated, 

ofkers flattened and degenerated. The periductal tissue shows moderate 
i^tration by neutrophils and a few mononuclear cells. The glandular 
elements are slightly degenerated, but the process has not proceeded to 
actual necrosis and abscess formation as seen in several earlier cases. The 
bloodvessels show no changes. Fig. 1 s/iows the histologic picture seen in this 
gland; it is characteristic of the early changes in d'uctogenous parotitis. 

Dog 700. Bilateral duct ligation. No injection. Death in 4 days. 

June 1, The ducts of each parotid gland hgated. 

Jime 5. Autopsj’- performed. No gross changes noted in either gland. 
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Microscopic Findings. The right gland shows slight hjTDerplasia and 
degeneration of the lining epithelium of the ducts with suggestion of des- 
quamation. The left gland appears normal histologically. No inflammatory 
change is noted in either. 

Dog 1104. Bilateral arterial injection of bacterial filtrate. Death in 1 
day., 

June 4, The artery to each parotid gland injected with 2 cc. of a Berke- 
feld filtrate of a 5-day broth culture of virulent hemoljiiic Staphylococcus 
aureus. 

June 5. Autopsy performed. No changes noted in either gland. 

Microscopic Findings. The histolo^c picture in each gland was normal. 

Dog 1081. Bilateral arterial injection of bacterial filtrate. Death in 7 
days . . 

June 4. Procedure similar to 1104 performed. 

June 11. Autopsy performed. Neither gland showed any gross change. 

Microspopic Findings. No evidence of inflammation or- degeneration is 
seen in either gland. 

Dog 984. Bilateral arterial injection of agglutinated bacteria. Death 
in 9 days. 

June 8. Each superficial temporal artery injected -with 2 cc. of a 48- 
hour broth culture of hemolytic StaphjdocOecus aureus that had been incu- 
bated for 24 hours with equal parts of dog serum, producing definite floccu- 
lation. 

June 17. Autopsy performed. Each gland appeared grossly normal. 

Microscopic Findings. No lustologic change can be seen in either gland. 

Dog 631. Bilateral duct injection without ligation. Death in 1 days. 

June 1. The duct of each parotid gland was injected with 2 cc. of a 
24-hour culture of hemolytic Staphylococcus aureus of high -idrulence. The 
ducts were not ligated. 

June 8. Autopsy performed. No evidence of inflammation noted in 
either gland. 

Microscopic Findings. Neither gland showed histologic evidence of 
inflammation. 

Discussion of. Second Experimental Group. In this group further 
evidence has been obtained that the histologic picture in hemato- 
genous and in ductogenous parotitis is not identical. This is clearly 
illustrated in Tigs. 1 and 2 and discussed in the protocols of Dogs 
1098 and 1099. It has been shown that simple ligation of the duct 
of the parotid gland is followed by no inflammatory change in a 
period of 4 days; that injection of bacterial filtrate does not lower the 
resistance of the gland sufficiently to permit invasion by organisms 
resident in the mouth and in Stensen's duct; that injection of 
clumped bacteria did not produce inflammatory changes in the 
glands. 

Summary. In 7 instances out of 10 following injection of bacteria 
into Stensen’s duct acute suppurative parotitis was produced.- On 
the other hand, in 3 instances out of 15 following injection of bac- 
teria into the nutrient artery of the parotid gland an acute suppura- 
tive parotitis of mucii less intensity was produced. In 2 other 
of these 15 cases a slight mononuclear infiltration was noted. 
Single controls of ligation of tire duct alone, injection of bacterial 
filtrate and of clumped bacteria into the artery did not produce 
parotitis. 
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The histopathologic picture differs in glands infected through the 
duct and through the blood stream, as tabulated below: 


Ductogenous parotitis. 

1. Distention of ducts with purulent 

exudate. 

2. Large ducts involved most exten- 

sively, small radicals least. 

3. Extensive destruction of duct epi- 

thelium. 

4. Periductal reaction most promi- 

nent where duct wall is broken. 

5. Periductal cell reaction chieflj’’ 

neutrophilic. 

6. No changes in bloodvessels. 


Hematogenous parotitis. 

1. Purulent exudate in ducts less 

marked. Ducts not dis- 
tended. 

2. Large ducts relatively un- 

changed. Small radicals 
chiefly involved. 

3. Epithelial lining of ducts intact, 

or occasional!}’' hyperplastic. 

4. Periductal reaction more uni- 

form in distribution. 

5. Periductal cell reaction chiefly 

mononuclear, 

6. Swelling and hyperplasia of 

arteriolar endothelium with 
occasional beginning annular 
thrombus formation. 


Conclusions. 1. Acute suppurative parotitis can be produced by 
injection of bacteria into Stensen’s duct, or by injection of bacteria 
into the nutrient artery of the parotid gland. 

2. Infection of the gland is produced with much greater facility 
through the duct. 

3, The histopathologic picture in the 2 cases is dissimilar. 
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Since the first accurate pathologic study of acute suppurative 
parotitis by Virchow, in 1858, one finds many additional descrip- 
tions of the pathological anatomy as well as clinical discussions of 
this disea.se. 
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The condition is one of great practical significance because it not 
infrequently follows surgical operations and occurs during the 
course of infectious diseases and debilitating conditions and occa- 
sionally develops primarily. The mortality is usually high, being 
estimated by Wagner at 30 per cent, by Blair and Padgett at 
42.8 per cent. 

The divergence of opinions held by the various authors appears 
to be confined to one question, viz., the route of infection. Most 
observers hold that the invading organism ascends through the 
ducts, secondarily invading tlie gland tissue; others that the source 
of infection is hematogenous. The possibility of lymphogenous 
infection from the nose and throat has also been mentioned. Infec- 
tions of the gland by extension from surrounding structures are 
obvious and deserve mere mention. Of the relative merits of each 
of these views, more will be said later. 

Case Reports. Case 1 J. A., a white male, aged 22 years, was admitted to 
the medical service of the AUgemeines Krankenhaus of Innsbruck on May 2, 
1930, complaining of abdominal pain, bloody diarrhea, and headache. 
During the month previous to'adnaission he noted loss in weight and a pro- 
gressively increasing weakness, the latter becoming so pronounced that he 
was unable to continue work. This was followed by severe diarrhea ivith 
generalized abdominal pain and intense headache. Defecation was ex- 
tremely painful and the stools were bloody. 

Shortly before the onset of the present illness the patient had been treated 
in the Dermatologic Clinic for chronic eczema but had not been given mer- 
cury nor arsenic. Other than this, the personal history contained nothing 
of interest. 

The family history noted tuberculosis in immediate relatives but was 
otherwise negative. 

Physical examination on admission sho'sfed a. well developed but under- 
nourished yoimg adult male who appeared quite ill. The head and neck 
were negative; the teeth ill-kept and carious. The heart and lungs were 
normal. Abdominal examination revealed generalized tjnnpany without 
rigidity, local or generalized tenderness. The spleen was palpably enlarged. 
There were no other findings of signihcance. 

The urine contained a cloud of albumin, hyalin casts and many red and 
white blood cells. The hemoglobin was 61 per cent, red cell count 4,410,000, 
and white cell count 18,800. The differential count showed 78 per cent 
poljTnorphonuclear leukocytes, of which 14 per cent were young forms. 
The stools were hjq)ocholic and blood 3 % Study of the sputum, urine and 
stool was negative for Bacillus tuberculosis. Sigmoidoscopy revealed noth- 
ing but acute inflammation of the mucosa. 

The patient appeared to improve until May 9, from which time liis con- 
dition grew gradually worse. He did not tolerate even liquid diet and con- 
sequently the fluid intake was small. The urine showed great numbers of 
hyalin casts and an increasing amount of albumin, finally reaching 12 per 
cent (Esbach). The total white cell count remained constant but the poly- 
morphonuclears fell to 43 per cent and the young forms to 3 per cent. There 
was a corresponding increase in h'mphoc34es to 46 per cent. Fever had not 
been a particularly marked feature, but on May 29 the temperature rose to 

38°C andm-eUingandtendernessoftherighlparolidglandfiral appeared. The 

swelling in the parotid region rapidly increased, the temperature mounted 
and the patient died Ma 3 ^ 31. 
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It is of interest to note that the etiologj’' of the enteritis could not be 
determined. Many clinicopathologic studies were performed during life 
and a_ careful bacteriologic examination was made of a sealed loop of small 
intestine removed at autopsy. All of these tests were negative for a causa- 
tive fa&tor. It was considered finally to be secondar}'- to the nephrosis, 
i. e., the so-called- “uremic enteritis.” . ' 

The autopsy (No. 19163/219) showed basal bronchopneumonia with 
moderate bilateral hydrothorax; myocardial degeneration and hydroperi- 
cardium; acute, necrotic, hemorrhagic enteritis with marked h 3 'perplasia 
of the mesenteric and paravertebral lymph nodes; passive congestion and 
early amyloid change on the liver; splenomegaly; extremely marked amyloid 
nephrosis. In the buccal mucosa were aphthous ulcers and the tonsils were 
inflamed. 

The right parotid gland was enlarged and firm, the cut surface being 
mottled 3 ’^ellow and gray. Hemorrhage in the trabeculae was evident. 
Purulent exudate could be expressed from the larger ducts. 

The histologic picture of the parotid gland was clear-cut because the con- 
dition had existed clinically but 2 days. Diffuse necrosis and suppuration 
has not yet occurred. 

The changes in and about the ducts constitute the chief lesion in this case. 
The severit 3 ’’ of the process is most marked in the larger ducts, the smaller 
radicals being least involved. The ducts in general are filled with a purulent 
exudate, the larger being distended to such an extent that the epithelial cells 
are quite flattened. _ IVhere the epithelial lining of the ducts maintains its 
continuit 3 '’, the periductal necrosis and cellular infiltration is slight or 
absent. However, at many points destruction of the epithelium has occurred 
and through these gaps the infection has penetrated into the surrounding 
glandular tissue (Fig. 2). Fig. 1 gives an excellent topographic view of 
the picture seen throughout the gland. The inflammatory cells present 
within the ducts are polymorphonuclear leukoc 3 d;es, while the cellular collar 
about the ducts is composed mostly of large mononuclears. 

In some of the larger ducts, colonies of bacteria are seen in the' hema- 
toxyhn-eosin preparations, particularly in those ducts where the infection 
is most intense. I¥hen sections are stained b 3 ’' the Gram method, smaller 
numbers of bacteria are visible in all of the ducts, but the glandular tissue 
is bacteria-free. Unfortunately, cultures from the gland were not taken 
at autopsy, but the organisms, from their morpholog 3 '’ and manner of coloni- 
zation in the tissue, appear to be staphylococci. 

The glandular tissue is not constantly involved in the inflammatory 
process. In man 3 '- situations the parench 3 Tna about the pus-filled ducts is 
normal, except for a slight infiltration with mononuclear wandering cells. 
In these ducts, the lining epithelium is always intact. 

Wlien the epithelium of the duct is destroyed, the infection spreads to 
the adjacent glandular tissue, this latter tissue is infiltrated vdth mono- 
nuclear cells and ultimately undergoes necrosis. In general, however, the 
destruction of glandular elements is relatively slight. 

The changes in and about the vessels are inconspicuous (Fig. 3). I^Tiere the 
vessels he in close proximity to an infected duct, a cellular exudate is present 
about them. This exudate is usuall 3 ’' mononuclear and the cells are accu- 
mulated along the side of the vessel adjacent to the duct. The veins con- 
tain many leukoc 3 des, cliiefly in a marginal position. There are no throm- 
boses nor infarcts. 

In the stroma the most conspicuous feature is extensive hemorrhage, 
such extravasations being found in the larger trabeculae. Extension of the 
infection into the connective tissue about the larger ducts has occurred 
following destruction of the epithelial lining (Fig. 4). 

Case 2.— M. S., a white female, aged 54 3 "ears, was admitted to the 
medical service of the Allgemeines Krankenhaus of Innsbruck on ]Ma 3 ' 15, 
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1930, complaining of pain, swelling and redness of the left foot and leg, 
chills and fever. Four days before admission, the area about a previous 
slight injurj'" suddenly became inflamed and the process extended to the 
knee within the next 3 da.ys, the margin being sharply demarcated. The 
foot and leg were swollen, bright red in color and extremely painful.' Gen- 
eral febrile reaction was pronounced. 

The personal and family histories w'ere negative. 

The important physical findings were the typical lesion of erj^sipelas 
invohdng the left foot and leg, ending abruptly at the knee. The heart 
was enlarged to the left and there were basal rMes in both lungs. The 
mouth was extremely dry and aphthous ulcers were present in the buccal 
mucosa. 

The leukocyte count on admission was 16,200. The blood cultures were 
sterile. 

The inflammatory process rapidb'^ extended to the left thigh and buttock 
and, on May 22, the left parotid gland became swollen tense and painful. 
The leukoc 3 ’te count rose to 32,000 (88 per cent polymorphonuclears). 
The parotitis became more intense and the patient’s general condition 
grew rapidlj" worse. She died Maj-^ 27, 5 daj's after the onset of the parotitis. 

At autopsy the chief pathologic findings, aside from the lesion of erysipelas 
in the left lower extremitj'-, were hypertrophic fatty heart, acute pulmonary 
edema, fattj liver, nephrosis and general arteriosclerosis. 

Over the left parotid region were pus-filled blebs and the gland itself 
showed suppurative softening. The cut surface was mottled and pin-head 
sized areas of abscess formation from which pus exuded were seen. 

The microscopic findings are not so definite as in Case 1, as the process 
has proceeded to more definite necrosis and abscess formation. However, 
a certain amount of information is gained from liistologic study. 

The ducts appear to be the center of the infectious process and the more 
advanced abscesses center about the large radicals. Great clumps of bac- 
teria are visible in the ducts (Fig. 5) and in many places the bacterial growth 
extends into the surrounding glandular tissue with necrosis and liquefaction 
of the latter. As in Case 1, the organisms are Gram-positive cocci that 
appear morphologicallj' to be staphjdococci. Sections from the skin and 
subcutaneous tissue of the left tliigh show Gram-positive cocci in chains, 
having a tendenc}” to spread diffusely rather than clump, suggesting strepto- 
cocci. 

The parenchymal elements are all involved in varjdng degrees but the 
degeneration and necrosis becomes more marked as the center of the lobule 
is approached. 

As before, the vessels are relative^ unaltered and there are no thromboses 
nor infarcts. _ . 

The stroma does not show the hemorrhage as in Case 1, but a moderate 
degree of edema and mononuclear cell infiltration are present, particularlj’’ 
in the fibrous elements that support the main ducts. 

Summary of Case Reports. Case 1 demonstrates the occurrence 
of acute suppurative parotitis during tlie course of amyloid nephro- 
sis with hemorrliagic enteritis. The infectious process in tlie gland 
centers about the ducts and tlie causative organism appears morpho- 
logically to he a staphylococcus. The etiology of the enteritis was 
apparently nonbacterial and tlie clinical picture was not that of 
staphylococcus septicemia. 

Case 2 presents the complication of acute suppurative parotitis 
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occurring with erysipelas of the leg. Here, also, the inflammation 
centers about the ducts and the bacteriologic findings in the tissue 
of the gland and of the leg are dissimilar. 

In each case the bloodvessels show no damage and there are no 
tlirombotic nor embolic lesions. 

Literature. Virchow, in 1858, studied a series of 18 cases of 
aeute parotitis. He described small abscesses in the wall of Sten- 
sen’s duct and believed the infection to be ductogenous. The 
glandular epithelium he observed to have undergone first a fatty 
degeneration; later actual necrosis. Further stages of the infec- 
tious process he describes thus: “Die Driisenlappchen durch eine 
Erweichung, eine Art von Schmelzung, welche ilire Produkte mit 
dem Eiter der Kanale miseht und leicht den Eindruck macht, als 
seien die Driisenkornchen direkt in kleine Abszesse umgewandelt 
zerstort,” 

Previous to this work the gross pathologie picture of tlie condition 
had been described best by Sir Benjamin Brodie, in 1834, who 
stated: “On opening the body after death matter is found depos- 
ited in small portions throughout tlie interstitial substance of the 
gland itself and specks of matter appear here and there, poured out 
on pressure from various parts.” 

Rindfleisch (1878), after microscopic study of acute parotitis 
occurring during infectious diseases, remarked that the larger ducts 
were distended with pus and the finer radicals and acini were filled 
sometimes with swollen glandular epithelium and sometimes witli 
leukocytes (with or without necrosis of the desquamated epithelium). 
Later, suppuration occurred, sometimes to the extent that the entire 
gland was converted into a large abscess. 

Wendt (1880) observed the inflammatory process to begin with 
a hyperemia, edema and exudation of red and white blood cells in 
the stroma about the glandular elements. The next change oc- 
curred in and about the ducts; these were filled with a purulent 
exudate and desquamated duct epithelium. Later, the glandular 
elements themselves became involved in tlie necrotic process, 
together with the connective tissue. 

Orth (1887) made similar observations noting tlie first changes 
to be in tlie ducts, the glandular and connective-tissue changes 
occurring secondarily. 

Hanau (1889) noted that the walls of the larger ducts tliat run 
through tlie fibrous septa of the gland were infiltrated witli leuko- 
c}'tes and the epithelial lining cells was flattened by distention with 
purulent exudate containing cocci. As the process proceeded, tlie 
destruction of tlie duct walls became so marked that tlie identity 
of the structures was lost. The small intralobular ducts were later 
involved and became the center of intralobular abscesses which 
coalesced and large abscess cavities were formed. 

Nicol (1912), in a series of 5 cases, noted the beginning of the 
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infectious process in the large ducts and its spread throughout the 
smaller radicals, finally including the secretory elements proper. 
•He observed also the presence of cocci in the exudate in the ducts, 
but was unable to demonstrate organisms in the gland tissue. 

Heineke (1913) referred to the findings of the preceding authors 
and others and supplemented them with his own observations. He 
concluded that, with very few exceptions, the evidence favored the 
view of ascending infection^ 

Bonnet-Roy (1921), as well, remarked that the changes centered 
mostly about the ducts. 

Analogies have been drawn betv'een infection of the parotid 
gland and suppurative processes in similar anatomic structures. 
Klebs, for example, mentions ascending infection through the 
ureter with production of pyelonephritis (as does Nicol), and 
Bumm believes the occurrence of puerperal mastitis and sebaceous 
gland furuncles to be like processes. 

Many authors have commented upon the condition from a bac- 
teriologic standpoint. Bacteria have been demonstrated in the 
larger ducts under physiologic conditions (Galippe, Ginner, Cornil 
and Ranvier) but not in the middle-sized and small radicals, nor 
in the gland tissue proper. The likelihood of the propagation and 
increase in virulence of these organisms and their dissemination 
through the gland, concomitant with lowered resistance of the body 
tlirough general illness, or of the gland alone through trauma, has 
been thought quite probable. 

Most observers who have studied the bacteriology of the exudate 
and' tissue of the infected parotid gland have not been able to cor- 
relate their findings with the bacteriology of tlie general illness 
except in rare instances (Dunin, Heineke and others). This posi- 
tive correlation is most frequent in typhoid fever (Janowski) and 
has been occasionally seen in gonorrhea (Colombini, Power, Wittwer). 
The chief findings, however, have been staphylococci, streptococci, 
diplococci and bacillus coli. 

F. J. Lang (1929), after an exliaustive reAuew of the literature 
and a siRvey of a number of his o'v\ti cases, has concluded that the 
anatomic and bacteriologic evidence favors the view of ascending 
infection in nearly all instances, 

Boyd says; “The infection may come from tlie blood stream, 
as in acute fevers or in pyemia, or from tlie surrounding structures. 
Infection from the mouth by way of Stensen’s duct is the most 
obAUOus and important method. The most frequent invaders are 
the staphylococcus aureus and tlie pneumococcus.” 

Two cases have been reported in which anatomic findings would 
suggest hematogenous infection, Phe first of these (Sabrazes and 
Faguet, 1894) was the instance of complete suppuration of a lobule 
of the parotid with absence of pus in Stensen’s duct. In die second 
(Roberts, cited by Claisse and Dupre, 1894) the parotid veins and 
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veins in tlie neck were filled with pus. In neither case was histo- 
logic study made and Rost has dismissed them as questionable 
evidence on this account. 

On the otlier hand, Kiittner believes the hematogenous origin of 
the infection to be far more common than is ordinarily supposed 
and does not think anatomic findings to be sufficient evidence in 
favor of the previous view. 

Orth, in a later paper (1894) drew attention to a form of hemato- 
genous suppurative nephritis in which the organisms passed through 
the glomeruli and ‘set up an inflammatory process in the collecting 
tubules. He thought that an analogy might be drawn between this 
phenomenon and tiiat of suppurative parotitis. 

This latter view is supported by the experimental work of Rost 
(1914). He injected pure cultures of bacteria into the internal 
maxillary artery (the blood (supply of the parotid) of dogs and 
removed the glands between the tliird and fourteenth day. He 
found that the ducts alone were filled with pus and that no sup- 
purative thrombosis nor embolism had occurred. Injection of the 
artery showed an extremely rich blood supply of the gland and upon 
this factor depended the rapid production of pus in the ducts. 
From this work, he concluded that there was no difference in tlie 
anatomic picture between infection of the gland through the ducts 
and through the blood stream. Similar experimental studies by 
Berndt, Buck, Buxton and the writer were performed and are 
reported in this issue (page 639). They will be discussed later. 

Dawydowslde, after a study of parotitis complicating typhus, 
believed that tlie lymphogenous route of infection from the nasal 
cavity is quite possible, as well as the ascending route, 

The literature holds accounts of a loide variety of conditions with 
which acute suppm’ative parotitis has occurred. 

Undoubtedly as a result of the interrelation of the parotid and the 
testicle and ovary in mumps that has been noted since the first 
observation by Hippocrates came the thought that the nonspecific 
inflammation of the gland bore the same relation. This view was 
championed chiefly by Munde, Mdricke and Goodell, who individu- 
ally reported, between the years 1878 and 1881, a number of cases 
of parotitis following operations on tlie female genitalia. Subse- 
quent observations have shown this idea to be fallacious. 

In tlie surgical field parotitis has been seen principally following 
abdominal operations, most especially after tliose performed in 
septic areas, for example, in suppurative appendicitis, cholecystitis, 
gastric and urologic operations, etc. (Wagner, Heineke, Hanau, 
Orthner, Oehler, Valentin, Mdricke, Sinnecker, Clairraont and 
others). These autliors, especially Heineke, believe tliat the ascend- 
ing route of infection is more likely, except Wagner, who thinks 
boRi ascending and hematogenous infections possible. Telibs, 
Wittwer, Silbermann and Kagan and others are advocates of tlie 
hematogenous tlieory. 
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In nonsurgical conditions parotitis has been observed during the 
course of many acute and subacute infectious diseases. 

Typhoid fever stands in the foreground (Curschmann, Hoelscher, 
Mallorj’-, Christeller), the parotitis appearing mostly as a unilateral 
involvement, but occasionally occurring bilaterally (Henke, Cahan- 
escu). It is most often a suppurative process (Rokitansky, Hoff- 
mann), but rarely appears as a hard, diffuse, interstitial, nonsuppura- 
tive inflammation (Henke). Bacteriologic study of the gland in 
tjTjhoid fever has sometimes showed the presence of bacillus 
typhosus alone (Janowski), but the more frequent findings have been 
staphylococci and streptococci (Dunin, Fraenkel and Simmonds, 
Fraenkel, Bonardi, Flora e Silverstrini, Anton and Ffitterer, Cursch-r 
mann, Schottmiiller and otliers). Anton and Ffitterer found 
staphylococci and streptococci together with bacillus tjqihosus. 

Typhus fever is not uncommonly complicated by parotitis 
(Dawydowskie, Werzblowski, Herzen, Zlocisti, Ceelen). These 
writers, in general, present evidence in favor of ascent of infection 
through the ducts. 

Heineke mentions a number of cases of purulent inflammation 
of the parotid occurring with lobar pneumonia, in some of which 
pneumococci as well as staphylococci were found in the purulent 
exudate. Seifert, however, does not think that this is evidence in 
favor of hematogenous infection, as the pneumococcus occurs in the 
normal bacterial flora of the mouth. 

The other infections witli which the condition has been described 
are scarlet fever, diphtheria, variola, cholera, dysentery (Beitzke), 
glanders, malaria (McWalter, Sejdarth), plague, influenza, erj'’- 
sipelas, puerperal sepsis, infectious arthritis, appendicitis (Fiske), 
tuberculosis, tularemia (E. Francis) and Dengue fever (Ivondoleon 
and Joannides), occurring either unilaterally or bilaterally. 

Blair and Padgett (1923) analyzed a series of 35 cases of acute 
pyogenic parotitis from a clinical point of view. They conclude 
that the condition is, in the great majority of cases, an ascending 
infection from the duct related to decreased salivary flow, fever and 
depressed general condition. Three of tlieir cases presented evi- 
dence that tlie infection may have been blood-borne, but they state 
that absolute proof is lacking. Likewise, 1 case suggested the pos- 
sibility of lymphogenous transmission from an infected wound of 
the forehead. They also make the interesting observations of pre- 
dominant occurrence after tlie third decade and most frequent 
incidence between the montlis of November and April, when 
respiratory infections are most common. Pneumonia was present 
in 11 cases and 4 otliers gave a history of preceding “cold.” One- 
fifth of their cases were bilateral. The most common infecting 
organism was a staphylococcus and tlie mortality was 42.8 per cent. 

Parotitis not infrequently complicates chronic debilitating condi- 
tions, for example, chronic kidney disease, cirrhosis of tlie li\er. 




Fig. 1, — View of several lobules sbonang 
purulent exudate in the ducts, a collar of 
mononuclear cells about the ducts and hemor- 
rhage in the interlobular trabeculie. (Case 1.) 


Fig. 2.— High pover of outlined field in 
Fig. 1, showing a break in the duct epithelium 
and extension of infection into the periductal 
tissue. (Case 1.) 



Fig. 3. Relatively intact arteries and a vein with inflammatory cellular exudate 


chiefly adjacent to the duct. (Case 1.) 
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cardiac disease, anemias (Fuhr), cachexia of malignancy, diabetes 
mellitus, paralyses, leukemias (Bicldiardt, Ileineke, Gigon and 
others) and advanced senility (Etienne) usually terminating fatally. 
Etienne noted that in senility the submaxillary and sublingual 
glands were more frequently involved than the parotid. Bicldiardt 
described a case of parotitis occurring with lymphatic leukemia, in 
which the cells of the purulent exudate from the gland were exclu- 
sively lymphocytes. 

Suppurative inflammation of tlie parotid has been observed in 
the neioborn and in stickling itifanis (Decker). Plewka described 
1 case and collected reports of 42 other cases in the literature, as 
well as 9 in wliich the odier salivary glands were affected. Mikulicz 
and ICiimmel, on the other hand, have stated that the submaxillary 
and sublingual glands are more frequently infected than the parotid. 
The bacteria found in these cases were staphylococci, streptococci, 
diplococci, bacillus coli and oidium albicans. Plewka notes that 
most of the cases showed evidence that the infection was ascending 
from the mouth, although the possibility of hematogenous source 
I was mentioned in several. Lequeux described a case of staphylo- 
coccus infection of the gland in an infant whose mother was suffering 
from staphylococcus mastitis. Brandt observed an acute suppura- 
tive parotitis in a 7-day old child with gonorrheal infection of the 
umbilicus. 

These infections in infants have been attributed to deficient 
function of the not yet fully developed salivary glands (Bret- 
schneider) and to the acid or neutral reaction of the saliva (Mikulicz 
and Kiimmel). 

Battaglia (1927), after production of experimental trypanosomi- 
asis, observed acute inflammation of the salivary glands, charac- 
terized by hyperemia, edema, leukoc}i;ic infiltration about the acini 
and ducts (chiefly round cell, eosinophilic and mast cell), degenera- 
tion of the epithelial elements and the finding of the trypanosome 
in the gland tissue. If the animal survived a chronic inflammation of 
the gland, productive in nature, resulted. In Madagascar, where 
trypanosomiasis is prevalent, this chronic inflammation is termed 
“ mangy.” 

Heineke expressed doubt that diminution of salivary secretion by 
narcosis (chloroform, morphin, etc.) predisposed to acute parotitis, 
rioivever, many substances excreted througli the salivary glands 
(iodin, bromin, mercury, lead, quinin, etc.) may lower the resistance 
of the gland and render it more liable to infection from the mouth. 
In support of this, Eichhorst has reported a case of parotitis follow- 
ing acute mercury poisoning in a woman, aged 24 years. The 
enlarged and inflamed parotid showed, on histologic study, a peri- 
ductal infiltration with round cells and an intraductal inflammatory 
exudate. The glandular acini showed no change. This, lie believed, 
bespoke stoniatogenous infection. Asclioff, as well, observed paro- 
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titis following sublimate poisoning and expressed the view that the 
infection was probably ascending. 

A primary pyogenic parotitis does occur in otherwise healthy 
individuals. Its incidence is perhaps more frequent than is generally 
recognized because it tends to run a mild course and subside spon- 
taneously. Of 4 cases reported by Spurling and Stewart 3 recovered 
without operation. Direct extension, of the infection along Sten- 
sen’s duct to the gland is considered the most likely etiologic 
explanation. 

Discussion. Since the experimental work of Rost it has been 
concluded by some that the anatomic picture of the gland in acute 
suppurative parotitis is quite the same whether the infection be 
hematogenous or ascending. Our own work has shown that the 
histopathologic findings are dissimilar in the two instances, that the 
hematogenous infection cannot be produced with tlie same facility 
as the ductogenous. The small ducts are involved early in the 
blood-borne infection, the large ducts late. On the other hand the 
findings in eases seen in early stages, viz., suppuration in and about 
the larger ducts alone, in more advanced cases the finer radicals 
involved as well, still later the inclusion of the acini in the infectious 
process all speak for the advance of infection through the ducts. 

From the bacteriologic standpoint the failure to correlate the 
findings in the gland with those of the primary infection in most cases 
is strong evidence tliat the condition is not metastatic. Further- 
more, the organisms commonly observed in acute parotitis are those 
that normally exist in an avirulent state in tlie mouth and in the 
lower part of Stensen’s duct. 

Clinieally there occur a number of factors that favor the ascent 
of infection into the gland. In acute general infections and in the 
chronic debilitating conditions as well there occurs a lowering of 
the general body resistance and often a relative increase in virulence 
of the normal bacterial flora of the mucous surfaces. Diminution in 
tlie salivary flow that occurs during the febrile state and following 
dehydration due to excessive vomiting or purging is quite as impor- 
tant a predisposing factor. In surgical cases, too, the salivary secre- 
tion is decreased because of vomiting and restriction of fluids. 
Reflex cessation of salivary flow to a more or less complete degree 
accompanies laparotomy and visceral manipulation (Pawlow). The 
first stage of general anesthesia is accompanied b}'’ profuse saliva- 
tion, but during the surgical stage tlie flow is absent and is very 
scant for some hours after operation. Pressure trauma to the gland 
itself during administration of anesthesia quite naturally lowers tlie 
resistance to infection; tliis, however, may apply quite as well to 
organisms circulating in the blood as to those present in tlie duets. 

There are, however, certain facts tliat point to the hematogenous 
mode of infection and cannot be overlooked. First may be noted 
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Rost’s and our own experimental production of parotitis by injec- 
tion of organisms into the nutrient artery. The fact that the parotid 
alone is involved in the vast majority of cases, the submaxillary and 
sublingual being quite unaffected, may well be construed as a pre- 
dilection of the gland for organisms in the blood stream; this 
phenomenon is not uncommon in other tissues. 

Post-operative parotitis occurs much more frequently when the 
operation has been carried out in a septic field and very often 
begins quite some days after the operation. Both of these observa- 
tions have been considered favorable evidence of metastatic infec- 
tion. The sudden onset with high fever and the high mortality 
have been thought to be more characteristic of sepsis than of local 
infection. 

The 2 cases presented correspond anatomically to the descriptions 
of most of the earlier observers. Viewed from anatomic, bacterio- 
logic and clinical standpoints, one might well believe that the 
infection in these glands was an ascending one. 

Conclusions. L. Acute suppurative parotitis occurs as a com- 
plicating and often terminal infection in a wide variety of conditions. 

2. Most observers have considered the infection to be ducto- 
genous in the vast majority of cases, though a frequent hematogen- 
ous origin is maintained by some. 

3. Evidence in favor of each of these views has been presented. 

4. Two cases of acute suppurative parotitis are reported in which 
the evidence favors ascending infection. 

Note. — I am indebted to Prof. Dr. F. J. Lang and Dr. W. C. vonGlahn for 
their invaluable assistance. 
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The passage of fat and muscle fibers in the stools of patients with 
.carcinoma of tlie pancreas is a frequent development of the disease. 
On the other han^ for the growth to progress far enough to produce 
diabetes is extremely rare. Warren,' though he states that carci- 
noma of the pancreas is of relatively more frequent occurrence in 
diabetics than in individuals in general, found no case of diabetes 
resulting from carcinoma in his recently reported series of 300 
autopsied cases. In om patient the diabetes was unquestionably 
due to tumor encroachment. The carcinoma was slow-growing and 
relatively benign so that years of fairly comfortable living were 
a’lowed, and the patient was followed in the hlassachusetts General 
Hospital for fomr years, from choiecystogastrostomy to death. Dur- 
ing many months of this time he was carefully studied on the wards 
in an attempt to overcome the handicap of an insufficiency of both 
internal and external pancreatic secretions. So successful was this 
attempt, by a somewhat imusual method, that we feel the case 
wortliy of report. We present it for what encouragement it may 
lend to tlie active treatment of a particularly distressing and hope- 
less form of malignant disease, as well as for what it may suggest 
or support in methods of diabetic treatment and in the management 
of pancreatogenous diarrhea. 

Report of Case. S. M. (M. G. H. No. 273051), a ■white, married, Arme- 
nian shoetreer, first entered the hospital on November 13, 1925, at the 
age of 46 years. He had been born in Turkey and had come to the United 
States at the age of 32 years. His past, marital and family histories were 
' unimportant. The present illness had begun five years prior to entry, 
when the patient had had the first of five or six short attacks of right 
upper quadrant tenderness and moderately severe pam which had on one 
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occasion radiated to both scapulse. The attacks had never been accom- 
panied by nausea or vomiting, nor had the patient noted jaundice. He 
had had moderate diarrhea with some attacks, but otherwise he had alwa 5 ''s 
had a normal bowel movement regularly once or twice a day. Despite a, 
good appetite he had lost 16 kg. during 1^ years preceding admission. 
Six weeks before entry he had be^n to have intermittent generalized 
pruritus, especially of the feet, which had gradually grown worse, until 
finally he had come to the hospital for relief. Physical examination 
revealed only a weak, emaciated, jaundiced man with a moderately en- 
larged liver. He weighed 5'3.2 kg. The patient’s chart and the routine 
examinations of urine, stools and blood were not remarkable. ‘ The icteric 
index was 20. The blood Wassermann test was negative. Roentgen 
examination of the gastrointestinal tract was negative, except for atony and 
sluggish peristalsis in the stomach. A Graham test by the oral method 
failed to show a shadow of the gall bladder. 

Laparotomy was performed with a preoperative diagnosis of cholelithiasis, 
though the atypical history prompted a degree of uncertainty. The liver was 
found pale, smooth and extending a hand’s breadth below the right costal 
margin. The spleen was normal in size. The gaU bladder was distinctly 
enlarged and slightly thickened, and the common bile duct was dilated to 
the thickness of a thumb. No gaU stone was palpable, but in the region 
of the head of the pancreas there was an irregular, moderately hard mass, 
about the size of an orange, frozen section from which showed chronic 
pancreatitis. An anastomosis was done between the gaU bladder and the 
stomach. The patient made a good postoperative recovery and was dis- 
charged after 18 days symptom-free and relieved of his jaundice. 

Detailed exarnination of the biopsy material showed a marked increase 
in connective tissue. The acini appeared normal and were collected in 
small lobules within the connective tissue. No islands were seen in the 
section examined. There was no suggestion of cancer. 

Following discharge from the hospital the patient rapidly gained about 
9 kg. After two months his liver was reported not palpable. He returned 
to work. _ His bowels moved from two to three times daily and seemed nor- 
mal to him. He had no complaints excepting occasional sour stomach, 
gas and vague right upper quadrant distress while at work. Twelve 
months after discharge he developed chronic back strain, which eventually 
forced him to give up work. During the next 1-| years he lost 7 kg. He 
then suffered a brief attack of right upper quadrant pain which was duU, 
nonradiating and aggravated by any pressure under the right costal margin. 
An urinalysis showed 2 per cent sugar. The patient was sent to the out- 
patient diabetic clinic, where he was given a diet of approximately 107 gm. 
of carbohydrate, 68 gm. of protein and 177 gm. of fat. His urine quickly 
became sugar-free. However, he failed to gain and was, therefore, referred 
into the wards, which he entered on July 3, 1928, 21 years after his pre- 
vious entry. 

At the time of admission he complained chiefly of itching for 3 weeks, 
exactly as before operation. The day before entry he had noticed jaundice, 
Plij’^sical examination revealed a markedly emaciated man who weighed 
43.2 kg., or about 9 kg. less than he had at the time of his first entr 3 ^ 
Jaundice was definitely present, and he showed, in addition, a rather deep, 
bro'vvhish pigmentation of the e.xposed parts of the skin. The spine was 
flexible and nontender. The liver dullness began at the sixth rib. Below 
the right costal margin was a large, somewhat irregular mass, extending 
dovmward 8 cm. m the nipple line, and thought to be a ptosed and enlarged 
liver. It was slightl}’’ tender to pressure. The spleen was not palpable. 
Other findings were sluggish tendon reflexes, dr 3 ' and purplish skin over the 
feet, a blood pressure of 100 sj'stolic and 66 diastolic. 
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Laboratory work revealed a red blood cell count of 5,000,000 per c.mm., 
a white blood cell count of 11,000 per c.mm. and a differential white cell 
count of neutrophils, 72 per cent; Ij'mphocytes, 22 per cent; large mono- 
nuclears, 5 per cent; eosinophils, 1 per cent. The blood Hinton test was 
negative. Six morning urine specimens were normal. Five examinations 
each showed a small to medium-sized stool, soft, yellow to brown and nega- 
tive for occult blood. No starch and only normal fat content were reported 
in three of the examinations. The icteric index was 20 at entry. A gastric 
analysis showed, fasting, a free acid of 33 cc. HCl per 100 cc. of gastric 
contents, with a total acid of 45 cc. Forty minutes after an Ewald test 
meal the figures were 26 and 40 respectively. Bile was present abundantly 
in the material withdrawn. The guaiac test for occult blood was negative. 
Roentgen examination of the gastrointestinal tract was reported negative. 
Plates of the lumbar spine and pelvis were negative. 

A month in the hospital and a diet as high as 2985 calories (carbohydrate, 
250 gm; protein, SO gm.; fat, 185 gm.) produced no gain in weight, though 
he was practically sugar free without insulin. The fasting blood sugar 
never rose above 104 mg. per 100 cc. The patient’s itching did subside 
somewhat and the jaundice entirely disappeared soon after entry. 

He continued the diet for six weeks at home, but was no better. He 
was, therefore, readmitted on September 14. At this time he complained 
of constant right upper-quadrant pain which was never severe enough to 
keep him awake, moderate upper thoracic back pain, mild itching of the 
feet, weakness and ravenous apjretite without unusual thirst or polyuria. 
There was no new physical finding. The icteric index was 4. A sugar- 
tolerance test showed a rise, after 100 gm. of glucose by mouth, from 85 mg. 
fasting to 235 mg. at the end of the first hour and 332 mg. at the end of the 
second 'hour. Urinary sugar was absent at the end of the first hour, but 
was “4-1-” at the end of the second.' The daily stool was now moderate 
in size, unformed, grajdsh-yellow, sour and showed microscopically many 
undigested muscle fibers, much of fatty acids, neutral fats and soaps and 
occasionally a little starch. A biopsy of skin from one of the heavily 
pigmented areas — the wrist — showed no hemosiderin. An analysis of the 
duodenal contents after the method of McClure, Wetmore and Reynolds^ 
showed no lipase, practically no trjqjsin and 'abnormally low amylase. 
There was no pancreatic calculus demonstrable by a roentgenogram of the 
abdomen. 


Treatment and Course. The patient was allowed to spend his time 
between bed and chair as he desired and nitrogen determinations on the 
stools and urine were begun. His subsequent stay of nearlj’’ 7 months 
was taken up with attempts by several means to improve his general 
condition. Chart I shows the cur\'e of the patient’s weight dranm against 
the amoxmts of food and insulin taken. The duration of certain other 


special measures are also indicated. He was started off on a theoretical 
maintenance diet, calculated from his weight and basal metabolic rate, 
and lost weight rapidly. The diet was, therefore, increased. During 
the next two months various attempts at artificial pancreatic digestion 
were made without consistent improvement either clinically or by changes 
in the amount of nitrogen in the stools and urine. (Table 1.) Pancreatin 
when given was administered I hour after meals, some of the time with 
and some of the time vdthout alkali. The stools seemed to contain defi- 
nitely less of muscle fibers and fatty elements during parts of this therapy, 
but there was no actual decrease in fecal nitrogen content. 

During the period of experimentation on pancreatic preparation the 
dietan' constituents were also changed a number of times without striking 
results, though when the carbohydrate had grovm relativeb^ high m the 
diet the patient began to gain a little weight. Carbohydrate seemed to 
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be the only one of the three food elements which was being adequately 
absorbed; so it was decided to test the effect of a material increase in its 
amount— especially of the simple sugars which might be better absorbed 
than the more complex. forms. On November 24 the carbohydrate was, 
therefore, brought do a total of 500 gm. daily. Sixty-five per cent was in 
the form of sugar, ■ Protein and fat were set at 100 gm. and 90 gm. respec- 
tively, and were kept constant throughout the remainder of the patient’s 
hospital stay. Bowel movements increased to 2 or 3 a day, with the enlarge- 
ment of the diet, but were otherwise unchanged. The dried weight of the 
stools per 24 hours, which had originally varied between 35 and 50 gm., 
increased to from 60 to 70 gm. 



Chart I. — Course of patient’s weight during treatment. The daily amounts 
ingested of carbohydrate, protein and fat are indicated along rvith the total calories. 
To allow for food unabsorbcd the protein and fat values should probably be reduced 
by 25 per cent and the total calories by about 300, 


With the increase of the carbohj’-drate content of the diet above 320 gm. 
the patient began to excrete large quantities of sugar in the urine, though 
the fasting blood sugar was alwaj’^s normal. He finally became sugar-free 
on 90 units of insulin a da}’-, divided before meals in the amounts of 45 in 
tlie_ morning, 30 at noon and 15 at niglit. Food was given in three large 
main feedings, with several additional in-between feedings of carboh 3 ’drate 
alone. .Mter a month insulin reactions resulted in a lowering of the dose 
to 40 units before breakfast, 12 before lunch and 7 before supper (59 dailj’). 
It may be seen that vith the beginning of insulin and the high-carboh 3 ’drate 
intake consistent weight gain began. 

On Januar}’- 15, 500 gm. of banana were added to his dail}' diet. This 
increased carboh 3 ’drates to 120 gm. and raised the total calories to 3700. 
The per cent of monosaccharids and disaccharids constituted now 
between 75 and SO of the carboh 5 ’drate intake. This change ■produced no 
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glycosuria and the insidin dosage was left the same. In 3 weeks the patient 
had gained 2.6 kg. more. The beginning of this consistent and rapid gain 
coincided with the addition of the banana in large amounts. A week or 
so later the patient was begun on graded exercise, on a stationary bicycle. 
Trom this point on his appearance and general well-being improved steady. 
His basal metabolic rate, previously —20 per cent, rose to normal. 

Table 1. — Nitrogen Intake and Output. 


Days. 

Average 
^ daily 
intake, 
gm. 

Average daily output. 

Balance, 

gm. 

Stools, 

gm. 

Urine, 

gm. 

Total, 

gm. 

Oct. 15 to Oct. 

17 . 

. 

22.4 

1.6 

16.1 

17.7 

+4.7 

18 to 

20 . 


22.4 

3.4 

19.2 

22.6 

-0.2 

21 to . 

23 . 


9.6 

1.5 

9.5 

11.0 

-1.4 

24 to 

26 . 


10.5 

1.5 

7.6 

9.1 

+1.4 

27 to 

29 . 


10.9 

1.2 

10.1 

11.3 

-0.3 

30 to Nov. 

1 . 


9.6 

1.4 

7.0 

. 8.4 

+1.2 

Nov. 2 to 

4 . 


9.6 

2.3 

5.8 

8.0 ■ 

+1.6 

5 to 

7 . 

. 

9.8 

2.3 

5.5 

7.9 

+1.9 

8 to 

10 . 


. 12.8 

1.9 

6.3 

8.1 

+4.7 

11 to 

13 . 


14.1 

1.6 

6.0 

7.6 

+6.5 

14 to 

16 . 


16.6 

2.6 

8.8 

11.5’ 

+5.1 

17 to 

10 . 


17.4 

1.9 

8.9 

10.8 

+6.6 

20 to 

22 . 


16.3 

2.2 

8.5 

10.6 

+5.7 

23 to 

25 . 


16.1 

2.7 

9.2 

12.0 

+4.2 

26 to 

28 . 


16.0 

3.1 

9.6 

12.7 

+3.3 

29 to Dec. 

1 . 


16.0 

3.6 

S.7 

12.2 

+3.8 

Dec. 2 to 

4 . 


16.0 

3.3 

8.4 

11.7 

+4.3 

5 to 

7 . 


16.2 

3.0 

7.4 

10,5 

+5.8 

8 to 

10 . 


16.0 

2.8 

7.8 

10.5 

+5.5 

11 to 

13 . 


16.0 

2.0 

8.1 

10.1 

+5.9 

14 to 

16 . 


16.0 

3.1 

7.7 

10,8 

+5.2 

17 to 

19 . 


16.0 

2.8 

10.6 

13.5 

+2.5 

20 to 

22.. 


16.0 

2.3 

9.0 

11.3 

+4.7 

23 to 

25 . 


16.0 

2.1 

6.6 

8.7 

+7.3 

26 to 

28 . 


16.0 

3.0 

8.0 

10.0 

+5.0 

29 to 

31 . 


16.0 

6.1 

8.0 

14.1 

+1.9 

Jan. 1 to Jan. 

3 . 


16.0 

3.8 

6.8 

10.6 

+5.4 

4 to 

6 . 


16.0 

2.9 

9.1 

12.0 

+4.0 

‘ 7 to 

12 . 


16.0 

4.0 

7.1 

11.0 

4-5.0 

13 to 

IS . 


16.7 

4.6 

6.8 

11.4 

-i-5.3 

19 to 

24 . 


17.0 

4.0 

6.5 

10.5 

+6.6 

25 to 

30 . 


17.0 

4.3 

6.3 

10.5 

+6.5 

31 to Feb. 

3 . 


17.0 

4.4 

6.3 

10.7 

4-6.3 


In order to determine whether or no't the gain on banana was anything 
more than a gain due to increased caloric intake, the banana was omitted 
and its calories replaced by the addition of sugar, mostly in the forms of 
honey and jelly. Under this rdgime the weight gain and insulin dosage 

remained unchanged. j j j - j- * 

On hlarch 11 another 500 gm. of banana were added to the existing diet, 
which gave a total carbohydrate of 720 gm., of which 82 per cent was in the 
form of sugars. This additional food also was follow^ by no ghjcosuna, 
but was accompanied by a perhaps more rapid gam in weight. After a 
week its omission resulted in a series of insulin reactions winch were not 
stopped by a reduction of dosage from 59 to 54 units, but which did stop 
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after a second drop to 48 units daily. This dosage was, however, further 
reduced, until at the end of 3 weeks the patient was receiving, without 
glycosuria, only 15 units a day, despite a diet of carbohydrate, 590 gm.; 
protein, 106 gm.; fat, 93 gm. Though the patient was sugar-free and gain- 
ing weight slowly on .this regime, it was thought that progress was not as 
good as it had been when he was receiving more insulin; therefore, the dose 
was increased to 23 units daily, on which he was discharged, April 24, 1929. 
He was then taking an amount of insulin 67 units less than what he had 
required 5 months before, when his diet was 100 gm. poorer in carbohydrate. 

At the time of discharge he weighed 54 kilograms, or 10 more than at 
entry 7 months before. He felt vastly stronger and complained much less 
of his right upper quadrant pain. There had been no recurrence of the 
thoracic back pain. The abnormal color of his skin had been replaced by 
a healthy tan. He had no itching. His blood pressure was 112 systolic 
and 80 diastolic. There was no demonstrable change in the size or con- 
sistence of the right upper quadrant mass. 

He was passing daily two soft, copious, sour, grayish stools which showed 
microscopically much muscle fiber and fat and a little starch. Nitrogen 
in the stools showed during the high-caloric feedings a more elevated level 
than earlier in the patient’s stay, despite a nearly unchanged protein 
intake. The loss was approximately 25 per cent. During a 6-day period 
on the final diet, the wet stool, weighed 2130 gm. and showed a fat content 
of 6.63 per cent. This represents a loss of 25.3 per cent of the fat intake 
for the period. 

A blood-sugar curve following the ingestion of 100 gm. of glucose showed 
the following values after a fasting amount of 81 mg. per 100 cc.; at i hour, 
123 mg.; at 1^ hours, 266 mg.; at 3 hours, 190 mg. There was no glycosuria 
during the test. 

An estimation of the pancreatic ferments showed no change over the 
previous findings. In 1 cc. of duodenal contents there was no trace of 
lipolytic action. It developed a highest sugar of 0.16 mg. and a highest 
nonprotein nitrogen of 0.35 mg. According to Jones, Castle, MulhoUand 
and Bailey,® in normal persons the lowest amounts developed by these 
ferments may be considered; for the lipolytic, 0.75 mg.; for the amolytic, 
0.75 mg.; for the proteolytic, 1.5 mg. 

The determinations were repeated on another day with no change in 
technique, excepting that 10 units of insulin were given | hour before the 
cream, so that when collection was begun the blood sugar was 50 mg. 
per 100 cc. There was no increase in the amounts of ferments present. 

Subsequent Course. Seven weeks after discharge two sudden moderate 
hematemeses necessitated a 5 weeks’ stay in the hospital. The bleeding 
stopped promptly, except as indicated by very slight amounts of occult 
blood in the stools, but the enforced stay in bed and curtailment in food 
resulted in a marked loss of strength and weight which he never completely 
recovered. Early in his stay he was placed on a strict milk and cream 
“gastric” diet, but large quantities of separated fat in the stools and the 
complaint of “sour stomach” necessitated a change to a carboh 5 ’^drate diet 
and alkali, on which he was much more comfortable. There was no 
evidence of portal obstruction on physical examination. A Rosenthal 
liver-function test was normal. A gastrointestinal Roentgen ray stud 3 ^ was 
negative except for a deformed, poorly ^^sualized duodenum, due, it was 
thought, to adhesions. The gall bladder was seen to fill vith barium and 
enipt}’’ through the gastric stoma. 

The patient remained easily fatigued, slightlj’' anemic and graduaUj^ 
more distressed bj’’ right upper quadrant pain until 3 months later when 
the sudden onset of persistent vomiting again brought him to the hospital. 
The vomitus soon became waterj', and black from changed blood. He 
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weakened rapidly. Four weeks after entry a sudden collapse followed by 
leukocytosis, slight fever and abdominal pain and distention led in 3 days 
to death. At no time, even at the very end, was there acetonuria or glyco- 
suria excepting the transient appearance of sugar in the urine after intra- 
venous glucose administration. Insulin was used only in conjunction with 
these infusions. 


The clinical diagnosis, which had been chronic pancreatitis with possible 
hepatic cirrhosis and bleeding esophageal varices, was, of course, poorly 
supported by the terminal events, in their suggestion of generalized perito- 
nitis. However, no obvious explanation of the whole picture presented 
itself and, therefore, no new diagnosis was offered. 

Autopsy. Save for marked emaciation, autopsy was negative excepting 
the abdomen. This showed, in the region of the head and the proximal 
portion of the body of the pancreas, a large, firm ovoid mass, roughly 
15 by 15 by 11 cm. in size. The mass lay within the loop of the duodenum 
and behind the pyloric portion of the stomach which it displaced forward. 
On opening the duodenum it was found that the first and second portions 
were markedly dilated and that there were large areas on the posterior and 
medial aspects where the wall was being replaced by fungating, ulcerated 
masses of firm, translucent, mucoid, tumor tissue. Sections of the mass in 
various areas showed it composed throughout of the same tissue. The 
distal third of the pancreas was not involved by the tumor, but was dis- 
tended, tense and fluctuant. On cross section it showed a large irregular 
cavity with ragged, grayish walls containing thick, turbid, grayish, purulent 
material. This space communicated by means of a small perforation with 
the abdominal cavity, and was presumably the source of a generalized 
peritonitis which appeared about 3 or 4 days old. The pancreatic ducts 
could not be identified. The common bile duct was found to enter the 
,tumor behind the second portion of the duodenum, but it could not be 
followed further. Microscopically (Fig. 1) the tumor was divided by 
narrow fibrous septa into large alveolar areas filled nnth colloid material. 
In places these areas were lined by fairly well-differentiated, columnar, 
mucus-containing, epithelial cells, but in the greater part of the growth no 
epithelial cells were seen. Mitotic figures were rare. The body of the 
tumor showed no pancreatic tissue. 

That portion of the pancreas which was not involved by the growth 
proper consisted of a shell of tissue, about 1 cm. in thickness and of a total 
outer measurement of 5 by 5 by 3 cm. It contained the abscess cavity 
described above. Microscopic sections showed an inner layer of granulation 
tissue with a marked acute and chronic inflammatory infiltration. In 
addition to a number of small abscess ca^^ties, there were seen small 
areas of better differentiated tumor which grew apparently in dilated ducts 
and showed frequent mitosis, marked papiUary formation and considerable 
colloid production. Finally, this shell-Uke portion of the pancreas showed 
numerous, well-preser\'ed islands scattered through dense connective tissue 
(Figs. 2 and 3.) No acini were seen. The total amount of tissue containing 
islands was estimated to be not more than 5 per cent of the normal organ. 

The liver was of average size and weighed 1330 gm. The surface was 
perfectly smooth and reddish-bro^vn in color. The consistency was normal 
and the cut surface showed the usual markings. Microscopically there was 
slight fibrosis around the portal canals and fatty vacuolization of the central 

portions of the lobules. , , , a,. 

The gall bladder was normal in size and thickness. There were many 
fine adhesions about the fundus near the operative stoma, which measured 
0.6 cm. in diameter. Excepting for this anastomosis the stomach was 

”°^^mctastases were found. The anatomical diagnosis was: Colloid 
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adenocarcinoma of the pancreas, chronic interstitial pancreatitis, abscess 
of the pancreas, general peritonitis, ulceration of the duodenum, cholecysto- 
gastrostomy, adenoma of the adrenal. 

Comment. This is an unusual clinical story and a rare type of 
lesion pathologically. Because of the rather benign course com- 
pared with that ordinarily encountered in carcinoma of the pancreas, 
the management of the case is of particular interest. Furthermore, 
in our present uncertainty of the exact pathology and pathologic 
physiology both in diabetes and in disturbances of fat absorption, 
the case is important because it offers two conditions rare in human 
beings: (1) diabetes obviously due to simple loss of pancreatic 
tissue; and (2) what from the autopsy findings, must have long been 
complete exclusion of the external secretion from the pancreas. 

The patient’s stools were typical of those associated with insuffi- 
ciency of the external pancreatic secretion; grayish, bulky, mushy, 
sour, but of only sliglitlj^ increased frequency. The fat loss was 
approximately 25 per cent of a daily 100-gram intake. Thaysen,^ 
in 5 patients of his own with chronic pancreatitis receiving a similar 
amount of fat, and in 5 from the literature who received from 200 to 
300 grams of fat daily, found a loss varying from 13 to 81 per cent 
and averaging about 50 per cent. He considers the loss of 10 per 
cent or more, of a 100-gram fat intake pathologic. Pratt® thinks 
that, in the absence of jaundice, and with sprue and tuberculosis 
of the intestines excluded, a loss of 40 per cent of fat is strong evi- 
dence of pancreatic insufficiency. In our case the percentage of 
fat in the stools would doubtless have been higher had the diet 
been richer in fat. 

The nitrogen in the stools of our patient varied in daily amount 
from about 1^ grams at the beginning of the studies to 4 to 4| grams 
at the end of four months. This represents a loss of from about 6 
to about 25 per cent of the nitrogen intake (Table 1). Thaysen^ 
found that his patients on a 100-gram protein intake (approximately 
16 grams of nitrogen) lost from 8 to 50 per cent of the nitrogen, 
an average of 30 per cent. Pie considers a loss of over 3 grams of 
nitrogen abnormal. Pratt® found a loss of 14.5 to 60.6 per cent 
averaging 40 per cent in pancreatic obstruction. 

As would be expected, the duodenal analysis showed the ferments 
much decreased. From the autopsy findings it is hard to ascribe 
even this small amount of ferment activity to the pancreas. In 
the duodenal analyses done by Thayseiv’ in cases of chronic pan- 
creatitis, he found that the lipolytic activity was the most con- 
sistently low or absent and that the protein splitting function was 
the next most frequently diminished. Starch splitting was usually 
normal or slightly reduced. Our findings agreed. 

In the matter of the treatment of external pancreatic insufficiency, 
our exjierience confirms the belief that the limitation of fat and 
protein and the administi'ation of large amounts of carliohydrate 
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is the most satisfactory dietary procedure. For, in our case, as 
with most others reported, while there was marked loss of fat and 
nitrogen, there was very little starch to be found in the feces. This 
is, of course, not complete evidence that there was not carboh 3 ^drate 
loss, but, coupled with the weight response and the failure of other 
foods to absorb, it is considerable evidence that the carbohj^drate 
was being well taken up. In the virtual absence of pancreatic amylase 
it is uncertain how the process was brought about. We had thought 
that perhaps the administration of much of the carbohj'^drate in 
the form of simple sugars may have helped, but Thaysen® reports 
a patient who throve on a diet the main part of which consisted in 
thirty slices of bread a day, despite amjdase which was low and 
frequently entirely absent in repeated duodenal analyses. 

A second practical benefit from the diet is in its limiting of the 
fat intake, for high fat, with a resultant large amount passing 
through the bowel, undoubtedly increases the digestive disturb- 
ances, such as “sour stomach,” fullness, and unrest, aggravates the 
diarrhea, and indirectly diminishes absorption of other elements. 
Its inadvisability was obvious in our patient when he was placed 
on the “gastric diet” of gruel and cream. 

Protein apparently produces no such positive ill effects, but, in 
the absence of complete absorption, is as well not given in any larger 
amount than the approximate nitrogen requirement. It is notable 
that the patient here maintained a positive nitrogen balance through- 
out a 4-month period of observation. There was a rise of the stool 
nitrogens during the course of this period but the sum of these 
and the urine nitrogen virtually alwa 3 ’'S remained well below the 
intake (Table 1), 

Our attempts to benefit the patient by the use of pancreatic 
extract were as inconclusive as those of manj’’ other investiga- 
tors.^’®-® However, because our patient maintained a positive 
nitrogen balance without any assistance, there was no practical 
need for attemptmg to augment his ferments so long as there was 
good absorption of carbohj^drate. On the other hand, the alkali 
administered to our patient w'ithout pancreatic preparations defi- 
nitely" relieved certain vague digestive sj^mptoms. In retrospect 
it is hard to say that these symptoms were not due to the carcinoma 
and W'ere not relieved bj" the mechanism effective in the treatment 
of any ulcerated surface. On the other hand, w-e believe that on 
alkali" therapy the stools were definitely smaller and more formed; 
in other words, his digestion was improved chemically. "^^Tien we 
consider the rather narrow pH range in w'hich intestinal ferments are 
active,^® it is easily conceivable, in a patient w-hose stomach is 
secreting acid at an approximately normal level at the same time 
that the pancreatic secretions are markedly below normal, that the 
administration of alkali an hour or two after meals might well 
augment the digestion in tlie upper bowel. 
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We failed in a rather crude experiment wherein we attempted to 
demonstrate increase in the output of the external pancreatic 
secretion following the administration of insulin, as has been shown 
to occur in normal men and animals.”-^^ A sufficient reason was 
apparent at autopsy. There was in all probability no glandular 
tissue present to be stimulated. 

The patient was obviously a very mild diabetic despite even the 
marked final reduction in number of the islands of Langerhans. 
There were no poljmria, polydj^psia, or other symptoms which could 
be directly attributed to the diabetes. His fasting blood sugar was 
always normal, as was the morning urine. He was comparable to 
Thaysen’s® patient with clironic pancreatitis whose pancreas at 
autopsy weighed only 25 grams and contained only a few islands in 
the tail, but who was, nevertheless, but a mild diabetic. This 
marked discrepancy between the amount of glandular tissue and 
the degree of diabetes seems to be the rule. Labbe’s case^^ of a huge 
cyst of the pancreas, which involved all but a very small amount 
of tissue in the head, showed neither diabetes not clinical evidence 
of lack of internal secretion. In marked contrast is Joslin’s Case 
No. 896,^^ a true diabetic in whom cancer of the pancreas developed 
some years after the onset of diabetes. There was a similar extensive 
involvement of all but the tail, but a very dissimilar, extremely 
severe, terminal diabetes. 

The patient’s natural toleranee for carbohydrate was strildng. 
Without insulin he remained sugar-free on a diet of carbohydrate 
320 grams, protein 102 grams, and fat 89 grams; or an estimated 
available carbohydrate of 371 grams (when 25 per cent of fat and 
protein is considered lost in the stools). He might have been able 
to take an even greater amount successfully, but, though no attempt 
was made to estimate it accurately, we feel that this diet was near 
his limit. Several unusual factors undoubtedly had a part in the 
production of this rather high tolerance. With the large percentage 
of fruit sugars in the food, levulose was doubtless more plentiful 
than in the ordinary diet. The absorption from the intestines was 
possibly slower than in the ordinary diabetic. There was probably 
a diminished diurnal curve in the blood sugar such as Geyelin^® has 
found in patient on high-carbohydrate-low-fat diets. Finally a loss 
of carbohydrate in the stools may have made the actual intake less 
than it appeared. 

Perhaps more interesting than the patient’s natural tolerance 
were the variations in the insulin-carbohydrate ratio which devel- 
oped during his hospital stay. Forges and Adlersberg,^® Sansum,^^ 
Geyelin and IMackie,^® and others liave noted a very appreciable 
fall in the insulin requirements of their diabetics taking high-carbo- 
hydrate diets. Our patient’s insulin requirement fell markedly 
during his .sustained high-carbohydrate diet; though exercise and 
increase in strength and well-being also undoubtedly improved him. 
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too, in the manner so well illustrated b}" Root’s case,i» where the 
insulin requirement of a long bed-ridden patient fell, during graded 
passive and active exercise over 14 weeks, from 101 to 18 units per 
day, despite little change in diet. (His patient’s diet was moder- 
ately low in carbohydrate and high in fat.) 

Much more unusual to us, however, was our patient’s seemingly 
remarkable ability to accept sudden, large increases in carbohydrate 
intake without resultant glj^osuria despite no change in the insulin 
dosage. MacLeod-® has described how, in depancreatinized dogs, 
there is rapidly agumented efficiency of insulin per unit as the pro- 
portion of glucose to insulin is increased. Thus, with our patient’s 
high-carbohydrate intake and relative!}'- low-insulin dosage, increases 
in carbohydrate which were actually large became comparatively 
less and less. But more important than this is a phenomenon 
described by Forges and Adlersberg,^® who found that their patients, 
after periods on high-carbohydrate-low-fat diets, developed elevated 
renal thresholds for sugar. Thus, our patient on his second sugar 
tolerance test lost no sugar in the urine despite a blood sugar as 
high as 266 milligrams. Apparently by being able to maintain a 
higher blood-sugar level without glycosuria, he was able to start 
at insulin-carbohydrate ratios bordering on the production of 
hypoglycemic reactions, as on January 13 and on March 27, and 
either increase markedly his carbohydrate, or substantially decrease 
his insulin, without the loss of sugar in the urine. This wide margin 
of safety is offered by Forges and Adlersberg*® as one of the advan- 
tages of high-carboh}'drate diets; a fact also appreciated by Geyelin*® 
who has remarked that there is a decreased frequency of insulin 
reactions in his patients on similar diets. 

Forges and Adlersberg'® found in their patients both with and 
without insulin that there were definitely improved sugar-tolerance 
curves after periods on high-carbohydrate-low-fat diets, over what 
there had been following lowrcarbohydrate-high-fat feedings. Similar 
tests on our patient at the beginning and end of his hospital sta}' 
did not show this change definitely, probably because his impaired 
fat absorption, as well as his contantly rather low-fat diet, kept 
him from being at any time on a high-fat intake comparable 
to that of Forges and Adlersberg’s patients. For it seems logical 
to suppose that the difference in glucose tolerance curves after high- 
fat and high-carbohydrate diets is more due, as Geyelin'® believes, 
to a deleterious eft'ect of high fat than to any benefit inherent in 
high carbohydrate 'per sc. 

With the })resent uncertainty as to the mechanism in the produc- 
tion of diabetes, it would be of particular interest if, in this case 
with a simple marked loss of pancreatic tissue, we could distinguish 
any. clinical differences from the usual to-pe of diabetes, especially 
that in the vounger person. The disease in our patient obviously 
differs from'the juvenile t}'pe in its clinical mildness, but beyond 



Fig. 1. — Tumor, showing at right the small number of cells and large amount of 
mucin which was typical of its major portion. X .36. 
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this we have detected no variation. His reactions to diet have been 
strikingly similar in character to those of ordinary diabetics fed 
by Rabinowitch-i diets high in carbohydrate and low in fat and 
protein. 

Insulin appears to ha^^e been invaluable in our treatment of 
this patient in that it made possible the necessary large food intake. 
However, we believe that it contributed very definitely to the gain 
in weight and strength by another as yet mj^sterious mechanism, 
which doubtless functions also in the insulin treatment of under- 
nourished nondiabetics. It may be seen that the patient’s weight 
curve tends definitely to flatten out toward the end of the chart, 
coincident with the reduction of the dose of insulin. Of course, it 
might be assumed that the 40 minutes of bicycle riding which he 
was finally doing were exceeding his optimum for exercise, and 
were actually detracting from the weight increase; or that the 
carcinoma or a decreased absorption was responsible. But the 
leveling of the weight curve is too abrupt and coincides too closely 
with the marked reduction in the insulin dosage to seem mainly 
due to an^dhing else. The reduced rate of gain must have been 
due to the reduced insulin dosage, and, since there was no sugar 
in the urine and no reduction in the food eaten, we must further 
assume that the action of insulin in stimulating weight gain was 
something more than either a simple prevention of loss of sugar, or 
a stimulation of appetite. 

The effect of exercise on the patient cannot be definitely deter- 
mined from our data but it was our distinct clinical impression 
that the increase in weight, along with improvements in the metab- 
olism' and general well-being, was verj" favorably influenced by the 
bicycle riding. 

It is interesting to speculate, in this case, upon the probable 
duration of the carcinomatous involvement of the pancreas. We 
feel that the mass found at operation 4 years before death probably 
contained cancer which failed to be revealed by the small bit of 
tissue removed for examination. The symptoms during most of the 
5 years preceding must surely have been due to pancreatitis. 

Our case would seem to illustrate the value of cholecystogas- 
trostomy as a procedure in conditions producing permanent obstruc- 
tion of the common bile duct. The microscopic examination of the 
liver showed evidence of mild liver infection, probably much like 
that observed by Gatewood and Lawton^^ in their dogs with chole- 
cystogastrostomy. Clinically, there was also evidence of such 
involvement at the time of the second admission, when there was 
an icteric index of 20 despite plenty of bile in the gastric contents. 
'Ihe jaundice came on during a period of low-carbohydrate-high- 
fat diet given because of the glycosuria and cleared up rapidly during 
the more favorable higher-carbohydrate intake. 

The pigmentation, which was noted early in the patient’s stay 
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in the hospital and which cleared definitely with his improvement 
and the coming of winter, seems to have been like that noted by 
Thaysen^ in one of his cases of chronic pancreatitis. He quotes 
Adler as reporting in similar cases a color like that in bronzed 
diabetes. 

Sununary and Conclusion. We have reported a case of colloid 
adenocarcinoma of the pancreas of probably 4 years and possibly 
longer duration. During the last 4 years of his life the patient 
tolerated well a cholecj^stogastrostomy done to relieve biliary 
obstruction. During the last year and a half, he was known to 
have mild diabetes, and during the last j^ear he exhibited the classic 
picture of external pancreatic insufficiency. 

The emaciation and general debilitj'' produced by all three of these 
factors, carcinoma, pancreatogenous fatty diarrhea, and diabetes, 
were extremely well combated by treatment with a very high- 
carbohj'drate diet plus insulin. Adequate digestion and absorp- 
tion from the intestine were maintained, the utilization of carbo- 
hydrate foods was vastly improved, and there was a marked result- 
ant increase in weight and strength. The general effects of the 
carcinoma were successfully resisted, although its pain, never severe, 
persisted and hemorrhage and infection secondarj'- to- the tumor 
finally led to rapid death. 

From this case we are able to conclude, in agreement with bther 
observers, that a high-carbohydrate intake is by far the most 
advantageous tj'pe of diet in external pancreatic insufficiency. 
Enzjme preparations, if not valueless, may be entirely unneces- 
sary. The use of insulin is to be recommended not only for its aid 
in the prevention of glycosuria, but also for what general metab- 
olic effect it has in the production of weight increase. High-carbo- 
hydrate-Iow-fat diet with insulin enhances rather than impairs 
carbohydrate tolerance. 

We have been unable to demonstrate that diabetes produced by 
encroachment of tumor tissue on the pancreas differs clinically in 
any other way tiian in degree from so-called “true” diabetes. 
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JERUSALEM ARTICHOKES AND LIVER IN THE TREATMENT 

OF DIABETES MELLITUS. 

By Samuel Soskin, M.D., Ph.D., 

DIHECTOn OF METABOLIC KESEAnCH, 

Herbert F. Binswanger, M.D., 

ADJUNCT ATTENDING PHYSICIAN, 

AND 

Solomon Strouse, M.D., 

ATTENDING PHYSICIAN, MICHAEL BEESE HOSPITAL, CHICAGO, ILL. 

(From the Max Pam Metabolism Unit and the Medical Clinic of the Michael Reese 

Hospital, Chicago.) 

The search for a carbohydrate more utilizable than dextrose by 
the diabetic patient, and for a foodstuff of therapeutic value in this 
pondition, dates back to the nineteenth century. The addition of 
insulin to our armamentarium, bringing with it an even greater 
need than heretofore for strict dietary control, has not obviated 
the desirability of such foodstuffs. The following is a report of the 
experimental trial of two such materials, recently advocated for 
the treatment of diabetes mellitus. 

Jerusalem Artichoke. The tubers of the Jerusalem artichoke 
(Helianthus tuberosus) contain, according to a recent analysis,’- 
inulin, inulin-like substances and a significant amount of sucrose. 
The preparation and digestion of the artichokes probably result in 
the formation of a considerable proportion of levulose in the intes- 
tinal tract. 

; Joslin® and Root and Baker® have recently reported favorable 
results from the use of Jerusalem artichokes in the treatment of 
diabetes. The latter authors, whose paper contains an excellent 
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bibliography of previous work in this held, observed the effects 
of the ingestion of a single portion of prepared artichokes hy normal 
and diabetic subjects. Basing their judgments chiefly on changes 
in the respiratory quotient and heat production, they concluded 
that the carbohydrates in Jerusalem artichokes are utilized by the 
diabetic, the results being quite similar to those obtained with 
le^mlose. Their clinical observations, however, are apparently 
based on favorable reports from patients using artichokes in their 
diets at home. These patients are reported to have been able to 
eat moderate amounts of artichoke without increasing glycosuria 
when this was present, and without producing glycosuria when it 
was previously absent. Some patients using artichokes were able 
to add other foods so, as to increase their total caloric intake by 
11 per cent, although the insulin dosage was increased by only 
3 units. More recently, Carpenter and Root* have reported a 
more carefully controlled clinical experiment on a diabetic patient, 
taking one-half of his carbohydrate intake in the form of Jerusalem 
artichokes, while in the hospital for 6 days. From analyses of the 
food intakes and the feces, and from studies of the respiratory 
exchange and the composition of the blood and urine, these workers 
concluded that Jerusalem artichokes furnish carbohydrates which 
can be absorbed and utilized by a patient with diabetes mellitus. 

A closer examination of the results of the above-mentioned work 
and a consideration of other w'ork of a contradictory nature leave 
some room for doubt as to the validity of the conclusions drawn. 
Thus in summarizing his discussion of le\mlose, inulin and Jerusalem 
artichokes Joslin (p. 631) sa^’s: “Levulose seems to cause a differ- 
ent tjqie of metabolism from dextrose, possibly due to the conversion 
of Ie\mlose in part into fat by the diabetic or to a more active 
stimulation of insulin production. Similarly inulin and -lower poly- 
mers of levulose in the form of Jerusalem artichokes have been 
used by our patients wdth pleasure and benefit.” 

Granting for the moment, that the substances in question may 
act in the manner suggested by Joslin, one might question the 
desirability of such effects in the diabetic. The administration of 
these substances as a source of fat is, to say the least, unnecessary, 
while the disastrous result of the carbohj'drate spree has been 
frequently used as an argument that stimulation of the insulin 
production mechanism of the diabetic pancreas is unde.sirable. 
Root and Baker’ observed undoubted increases in the re.spiratory 
quotient and heat production of diabetics after inge.stion of Jerusa- 
lem articliokes and le^mlose, although their results with inulin 
were hardly significant. But, aside from the fact that it is difficult 
to accept the use of the respiratory quotient and heat production 
as a reliable criterion of carbohydrate utilization in diabetes,’ they 
have failed to report the effects of comparable amounts of dextrose 
on the same patients under the same conditions. Such a control 
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has been reported by Carpenter and Root/ who substituted baked 
potatoes for Jerusalem artichokes on one day of their patient’s 
stay in the hospital. Although the patient showed a rise in glyco- 
suria and the blood sugar level on the day in which potatoes were 
the source of carbohydrate, he derived, according to their- calcula- 
tions, just as great a proportion of his caloric requirement from 
carbohydrate as on the days of artichoke feeding. Their results, 
therefore, can hardly be held to prove that Jerusalem artichokes 
furnish the diabetic a more available form of carbohydrate. 

All the above-mentioned investigations, including our own, are 
subject to the general criticism that it is impossible to tell, at any 
given time, how much insulin is being secreted by the pancreas of 
a particular subject. This does not apply to the work of Campbell 
and Markowitz,® who used completely depancreatized dogs kept in 
a constant known state of partial diabetes by the injection of 
insulin. From a comparison of the effects of levulose and inulin 
with the effects of equivalent amounts of dextrose on such animals, 
these workers concluded that there was no evidence that greater 
quantities of the former substances can be utilized by the diabetic 
organism than of glucose itself. In the clinical realm Wescott and 
Wise^ have recently reported the failure of a diabetic patient to 
utilize dried artichoke powder. 

Method. The observations reported by us were made on diabetic 
patients in the Michael Reese Hospital, receiving carefully con- 
trolled diets, with or without insulin. All food materials were 
weighed, their composition and caloric value being calculated from 
standard -tables. As a preliminary to each experiment, the diet 
was gradually increased until the patient showed little or no further 
increase in tolerance and was excreting a small amount of sugar in 
the urine. Jerusalem artichokes were then substituted in the diet 
so that the patient was receiving a considerable proportion (more 
than 50 per cent) of his carbohydrate intake in this form, while the 
distribution of calories between protein, fat and carbohydrate 
remained as before. The only essential change made was, therefore, 
in the source of part' of the carbohydrate intake. 

^ The results were judged by the total daily excretion of glucose and 
nitrogen in the urine. These were determined by ^ke Somogyi 
modification of the Shaffer-Hartmann method and the method of 
Kjeldahl respectively. The determination of temporary fluctua- 
tions in gaseous metabolism or blood chemistry was not attempted. 
We are indebted to the Pabst Dietary Products, Inc., for the 
Jerusalem artichokes used in this work, and for financial assistance. 
The artichokes were supplied in the form of flakes similar to potato 
chips, dried fresh slices .and a puree. Current analyses of these 
products were furnished and used by us. Our observations are 
recorded in tabular form on page 678. 


TAniiB 1 . — Jerpsalem Artichokes. 
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Discussion. The results of Experiments 1 to 4 are quite negative 
and yield no evidence that Jerusalem artichokes are of any value 
in the treatment of diabetes mellitus. The nitrogen excretion 
remained fairly constant tliroughout each experiment, while the 
sugar excretion either remained the same or increased somewhat 
when artichokes were substituted in the diet. ^ In Experiment 5 
the sugar excretion was consistently lower during the periods of 
artichoke feeding than during the control periods. This may mean 
that some cases of diabetes mellitus differ from others in that they 
are benefited by the use of Jerusalem artichokes. A consideration 
of the control periods of this experiment, however, reveals so great 
a variation in tolerance to the usual forms of carbohydrate that 
conclusions as to the beneficial role of artichokes would be quite 
unwarranted. The determination of the total reducing substances 
in the stool of this patient, before and after artichoke feeding, would 
seem to indicate no lack of absorption of the artichokes from the 
intestinal tract. The results of this experiment may depend on the 
complicating infection noted. 

In any case, since the above results are not uniformly and com- 
pletely negative, and especially because of the small number of 
cases investigated, it cannot be held that these experiments prove 
that Jerusalem artichokes are of no value in the treatment of 
diabetes mellitus. It seems fair, however, to conclude that these 
few but carefully controlled experiments yield no evidence that 
artichokes are of any value in this condition. In view, therefore, 
of the contradictory nature of some of the previous work in this 
field and in view of the criticisms which have been raised by the 
authors, the rational use of Jerusalem artichokes as a therapeutic 
agent must await further experimental support. 

The remarkable increase in tolerance of all our patients as their 
caloric intake was increased, at the beginning of each experiment, 
is worthy of note. We have observed this phenomenon clinically in 
many patients in the hospital, even where we had reason to believe 
that they followed then dietary prescriptions most carefully at 
home. Whether due to the greater exactness of treatment or to 
the freedom from routine cares, it emphasizes the importance of 
using adequate control periods in work of this kind. It probably 
also explains the positive results obtained by others on patients 
observed for short periods in the hospital, and the favorable reports 
from patients treating themselves with renewed vigor at home, under 
the stimulating influence of a new dietary regime. 

Liver. References to the use of liver for the treatment of diabetes 
, mellitus may be found in the older French medical literature. 
More recently, on this continent, Blotner and Murphy®-® have 
reported the favorable influence of the ingestion of liver or certain 
liver fractions, on the blood sugar level of diabetic patients. Ac- 
cording to these workers, 180 gm. of liver has an effect on the 
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blood sugar equal to that of from 10 to 15 units of insulin. They 
conclude that “ liver contains a blood sugar reducing substance active 
when taken by mouth, nontoxic and with ah effect on the blood 
sugar concentration similar to that obtained with insulin.” 

Using normal and depancreatized dogs, DePencier, Soskin and 
BesP“ obtained no evidence that the ingestion of fresh raw liver 
lowered the blood sugar or sugar excretion of these animals. The 
data presented below are the results of a therapeutic trial of fresh 
liver on cases of human diabetes mellitus. The experimental 
method was similar to that described for Jerusalem artichokes. 
The amount of liver substituted in the diet was ISO gm. to conform 
with the amount used by Blotner and Murphy. The figures given 
by tliese authors for the composition of calf’s liver were also used 
as a basis for calculation. 

Discussion. The results of these experiments are largely negative. 
Although one liver period in Experiment 3 showed hjqioglycemic 
reactions which might be taken as evidence of a blood sugar reducing 
effect, and another liver period in Experiment 4 showed a lack of 
glycosuria previously present, the other liver periods in these 
experiments yielded glycosuria figures which negate any conclusions 
which might be drawn as to the favorable influence of liver in these 
cases. As was pointed out above, it has been reported that liver 
does not lower the blood sugar level of normal or depancreatized 
dogs.^“ Moreover, Bowen, when feeding liver in a case of com- 
bined diabetes and pernicious anemia, found no evidence of a blood 
sugar lowering effect or of improvement of the diabetes. , But 
whether the ingestion of liver does or does not cause a temporary 
reductidn in the blood sugar of humans suffering from diabetes 
mellitus, it seems clear that it has little if any therapeutic value in 
this condition as judged by the urinary sugar excretion. 

These experiments were carried out prior to those with artichokes 
and are subject to the criticism mentioned above, that of using 
control periods which are too short. Since this, however, would 
tend to render the results falsely positive instead of negative, and 
since control periods were observed both before and after liver 
feeding, this defect cannot be held to invalidate the results in this 
instance. 

Conclusion. These experiments yield no evidence that Jerusalem 
artichokes or liver are of any appreciable therapeutic value in the 
treatment of diabetes mellitus. 
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(From the Laboratorj’ and Arthritis Clinic. Hospital of St. Barnabas.) 

The recent bacteriologic studies of rheumatoid arthritis or arthri- 
tis deformans indicate that it is due to a streptococcus infection. 
An Alpha type streptococcus has been isolated in a high percentage 
of cultures from the blood, joint fluid and primary foci. The same 
organism has been found in joint tissues. TjTiical lesions have been 
produced by inoculating animals with this streptococcus. The 
results obtained from specific vaccine therapy also suggest that this 
arthropathy is caused by a streptococcus of the Alpha type. 

Before further discussion of the bacteriology of arthritis defor- 
mans, certain other factors should be mentioned. Some families 
appear to have an arthritic tendency and certain tj-pes of individuals 
are particular!}’ susceptible to artliritis. Trauma is a factor in 
producing lowered resistance in a joint, as shown not only in patients 
but also by animal experiments. Fatigue, especially long continued 
fatigue and particularly when combined with e-xposure to cold and 
wet, is an especially important factor. Focal infection and even 

» Read before the Academy of Medicme of Northern New Jersey. May 12. 1931. 
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bacteremia are frequently present without the development of 
arthritis. If, however, the resistance is lowered through fatigue or 
exposure the conditions become ideal for localization of such an 
infection in the joints. Pemberton^ showed that a high percentage 
of soldiers who developed rheumatoid arthritis gave a history of 
standing in water, marching or sleeping in the rain, or long exposure 
to cold weather. 

The fact that chronic deforming arthritis is practically limited 
to the north temperate zone and is most prevalent along the Atlantic 
seaboard and around tlie Great Lakes indicates that there is a cli- 
matic factor. The prevalence of upper respiratory infections in this 
climate will account for a high percentage. of subsequent joint infec- 
tions. Sudden changes in temperature and barometric conditions 
play parts in joint physiology and pathology which are but little 
understood. Not onty equable but also dry climates are considered 
ideal for "rheumatic’^ individuals. 

It has long been recognized tliat the predisposing factors above 
mentioned played important parts in the actual onset of symptoms, 
but because of the characteristics of the disease an infeetious exciting 
cause was suggested by many observers. Nearly 20 years ago 
Billings® called attention to focal infections and their etiologic 
relations to arthritis. In 1924 Rosenow® cultured enlarged lymph 
nodes from patients with chronic infectious arthritis and was able 
to isolate the Streptococcus viridans in several instances. Moon 
and Edwards,^ in 1917, reported nonhemolytic streptococcus from 
the blood cultures in about 20 per cent of 83 artliritis cases. Rich- 
ards,® in 1920, claimed 15 positive blood cultures in a series of 104 
cases and 4 positive joint cultures in 54 cases. Hadjopoulos and 
Burbanli® took cultures from the blood in 145 cases of chronic 
arthritis and obtained a streptococcus in 15 (10 per cent). Forkner, 
Shands and Poston,® in 1928, cultured streptococci from joints 
from 16 per cent of 63 cases. A great majority of the investigators 
look on the streptococcus as the bacterial agent responsible for the 
disease, but some believe that the staphylococcus, the gonocqccus, 
the diphtheroid bacillus or some other organisms, as well as the 
streptococcus, may produce arthritis deformans. 

The extensive work of Cecil, Nichols and Stainsby,® in 1929, 
deserves special attention. They reported blood cultures on 154 
cases of chronic infectious arthritis with 96 (62.3 per cent) positive 
for a short-chained streptococcus. In 33 of 49 cases joint cultures 
were positive for the same organism. Control blood cultures were 
made on 104 cases and control joint cultures on 18 cases, all of which 
were sterile. They used a special culture technique which consisted 
in removing inliibitory substances from the patient’s blood by 
separating tlie serum from the clot and culturing the clot in specially 
prepared heart infusion media. The cultures were incubated for 
several weeks and subcultured from time to time. Through cul- 
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tural studies, including fermentation, agglutination and absorption 
tests^ they established the identity of the streptococcus isolated from 
the blood, joint and primary foci of arthritic patients. They also 
produced typical deforming arthritis in the joints of rabbits by 
inoculating <hem with the “typical” strain of streptococcus isolated 
from the patient’s blood, and the organism recovered from the blood 
of the rabbits was found through cross agglutination to be the same 
as the original organism. 

A modification of Cecil’s method was reported by Gray and 
Gowen® in January, 1931. This preliminary report was based on 
the bacteriologic studies of 37 cases of arthritis deformans and 32 
control cases. Blood and joint cultures were positive for Alpha 
type streptococcus in 25 (67.6 per cent) of the arthritic patients. 
But more important than the high percentage of positive cultures 
was the fact that they were obtained after a very short incubation 
period, i.e., after 1 to 4 days. Cecil’s positives appeared after an 
average of 17 days and some required 30 days’ incubation. His 
cultures were subcultured frequently, while ours were not opened 
until a clouding of the media appeared. It is of great significance 
that this organism, which had heretofore been so sluggish in primary 
cultures, could be grown so quickly. This modified method presents 
three distinct advantages: (1) A saving of time and labor, (2) 
elimination of a source of contamination, (3) and most important, 
it makes possible the development of an autogenous vaccine in a 
minimum length of time. 

The improved cultural method consisted of enriching Cecil’s 
medium witli glucose, adding gelatin to create oxygen tension and 
using calcium carbonate as a buffer. This method in detail is as 
follows: 


The patient’s arm is prepared by two coats of iodin, washed off with 
alcohol and 20 cc. of blood is drdwn from a vein in the arm and placed in 
two sterile drj" test tubes (10 cc. in each). These are placed in the ice box- 
over night. The serum is removed, clot broken up, and the pieces of clot 
placed in each of two 100-cc. bottles containing 50 cc. of media. The 
media is prepared as follows: Fresh beef heart is freed from fat and fibers, 
ground finely in a meat chopper and infused at ice box temperature oyer 
night, using 500 gm. ground meat and 500 cc. tap water. The next morning 
the infusion is warmed to 20° to 25 C.° and squeezed through a flannel bag. 
The filtrate is then boiled slowly for 1 hour and filtered through paper. It 
is then made up to -s^olume, 1.5 per cent peptone (Witte), 0.5 per cent 
clilorid of sodium, 1 per cent dextrose, and 1 per cent gelatin added. This 
is then placed in the Arnold sterilizer for 20 to 25 nnnutes to dissolve the 
ingredients. It is then titrated to pH 8 and placed m the Arnold sterilizer 
for 1 hour. It is filtered through paper and retitrated. If the pH has 
dronned below 7.8 it should be retitrated to that figure. It should not be 
below a pH of 7.8 before placing in bottles. The bottles are prepared 
beforehand by placing about a teaspoonful of calcium carbonate (c.p., 
powdered) in each of them, plugging vdth cotton, or cheese cloth and cotton 
and sterilizing in the drj- sterilizer for 1 hour. In fhese sterile bottles oO cc. of 
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medium are placed and sterilized in the Arnold sterilizer for 30 minutes on 3 
successive days. At the end of 3 days it is titrated and if the pH is 7.6 to 
7.8 it is satisfactory. It usually shows a pH of 7.7 to 7.S. If the pH is 
correct, the medium is placed in the incubator for several days and if 
sterile is theii ready for use. 

The streptococcus cultured from tlie blood and joints by this 
method resembled the one Cecil considered specific for rheumatoid 
ai’thritis and showed the same agglutinating properties as his AB-13 
strain. It was a Gram-positive coccus arranged in chains of 2 to 20, 
tlie length depending upon tlie age of tlie culture and the medium in 
which it was grown. It was bile-insoluble and did not ferment 
inulin. On streaked blood agar plates there was a delicate growth of 
grayish, smootli, isolated colonies showing a definite production 
of metliemoglobin of a pale green shade. After 24 to 48 hours of 
incubation tliere was a narrow partially hemolyzed zone immediately 
surrounding tlie colony. Because of tliese interniediary qualities 
it has been called an Alpha prime streptococcus. The tjqiical 
Alpha or Streptococcus viridans as found in rheumatic fever pro- 
duces a much wider green zone and shows no hemolysis. Cecil 
called this intermediary Type the “tjqiical” strain for rheumatoid 
arthritis. 

In tlie arthritis deformans group of 71 cases 46 positive cultures 
were obtained. In 2 cases botli blood and joint fluid were positive. 
Therefore, 62 per cent of the cases were positive in blood or joint 
fluid or botli. 

The thirteen rheumatic fever cases yielded five positives. Three 
cases, malignant endocarditis, acute peritonsillar abscess and sub- 
acute osteitis, conditions intimately associated with rheumatic in- 
fection, were also positive for the Alpha type streptococcus. 

Among the other control cases, including 17 osteoartliritis, 7 
normal individuals and 47 miscellaneous diseases, only 2 were 
positive. These 2 cases were cavernous sinus tlirombosis and one 
of agranulocytic angina, both of which showed Beta streptococcus. 

The arthritis deformans group was composed of 52 females and 
19 males. The ages ranged from 14 to 75 years, tlie average being 44. 
They were for the most part moderately advanced ambulatory 
cases with multiple arthritis and typical swelling of the joints. A 
few early cases showed only slight fusiform swelling and stiffness 
of the interphalangeal joints of the fingers or pain and swelling of 
one knee. Several were advanced cases with deformity and anky- 
losis and 3 were confined in bed. 

A large percentage of this group of 71 cases gave a history of 
focal infection. Fifty-six had tonsillar, tooth or sinus infection as 
follows; Tonsils 24, sinuses 23, teetli 21. Twelve had a combina- 
tion of two of these conditions. In 15 the tonsils were removed 
prior to admission, 13 had had diseased teeth extracted and in 6 
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of the sinus cases radical operations had been done. One case devel- 
oped ^ arthritis immediately following acute appendicitis, 1 was 
associated with gall bladder infection and 1 with pelvic infection. 
Two cases were associated with peptic ulcers and in 1 of these, 
cultures from the blood, the sinuses, an infected tooth and the stool 
were positive for the same type Alpha streptococcus. 


Table 1. — Blood and Joint Cultures for Streptococcus. 

Clinical Diagnosis. 

Non ^'rheumaticN 

Normal individuals 
Chronic ulcerative colitis 
'Acute appendicitis 
Hypertension 
Purpura hemorrhagica 
Carcinomatosis . 

Diffuse peritonitis 
Puerperal sepsis 
Typhoid fever . 

Myositis 
Sciatica . 

Iritis .... 

Neuritis . 

Benzol poisoning 
Pneumonia . 

Pleurisy . 

Chorea . 

Abscessed teeth 
Acute sinusitis . 

Chronic sinusitis 
Pernicious anemia 
Chronic tonsillitis 
Myeloma 
Nephritis 

Cavernous thrombosis 
Agranulocytic angina 
Gonococcal arthritis 
(Joint fluid on 2 of above cases) 

Osteoarthritis . 
hlalignant endocarditis 
Acute peritonsillar abscess 
Subacute osteitis 

Total non' ‘rheumatic” cases 

‘‘Rheumatic.'' 

Rheumatic fever 

Arthriti.s deformans . . - • 

(Joint fluid on 8 of above cases) . 

Total of ‘‘rheumatic” cases . 

Fig 1 illustrates the hands of a case of StiU’s disease. The onset 
at the age of 11 years and not only the hands but also the feet 
cere Evolved Fig. 2 shows typical early extensive involvement of 
IP Lnds in a young woman who suffered from the same condition in 
arftaei. This patient shon:ed every ind.eat.on ot a 
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profound infection and was tlie type tliat would progress rapidly 
toward deformity. She received intravenous vaccine for 3 months 


/ 


Fig. 1. — Fusiform swelliuB in the intcrphhlangeal joints of a young girl. (Still’s 

disease.) 




Fig. 2. — Typical early actively progressive arthritis deformans in the hands 

of a young woman. 


prepared from an Alpha type streptococcus cultured from her blood 
and showed amazing improvement. Fig. 3 illustrates a moderately 
advanced case in which there was fluctuation in the interphalangeal 
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joints and fluid in tlie knee joints. -The t;j7)ical streptococcus was 
isolated from this patient’s blood and vaccine was given subcu- 
taneously for 12 montlis wdth slight improvement then 4 months 



Fig. 3. — Severe moderately advanced case. Two of the intcrphalangeal joints 
contain a large amount of fluid. 
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intravenously with rapid improvement. Fig. 4 shows deformity 
with rarefaction of the bones in tlie hands. This patient was 60 
years, of age, had suffered from the disease 15 years, every joint in 
her body was involved and she could hardly walk when first 
observed. The blood, knee fluid and tonsil cultures were all positive 
for Alpha type streptococcus. After the subcutaneous administra- 
tion of vaccine for 14 months she showed remarkable improvement. 
The knees, were straight and flexible, a great deal of motion had 
returned to the hands and- tliere was improvement in every way. 
Fig. 5 is the photograph of a patient who was bedfast 19 years. 
The infection and inflammation were followed by atrophy and 
contracture, deformity and ankylosis. 



Fig. 5. — Advanced stage of arthritis deformans. Bedfast 19 years. 


The clinical course of arthritis deformans is characteristic of an 
infection. Occasionally the onset is acute with fever and migratory 
acute joint symptoms suggestive of rheumatic fever. When the 
onset is gradual there is insidious and progressive swelling of the 
joints. The patient loses weight and strength and becomes pale 
and chronically ill. Some of the concomitants of arthritis deformans 
give every appearance of metastatic infection. Two of our patients 
suffered from iritis prior to the development of joint symptoms. 

Pathologically the joint lesions are typical of an infectious inflam- 
matory reaction. The synovial fluid is cloudy; the synovial mem- 
brane is red, swollen and edematous; the cartilage ulcerates and 
the capsule becomes thickened. Microscopically the changes are 
those of a chronic infectious process. In a section through the 
synovial membrane the surface is necrotic. The underlying tissue 
is edematous, vascular, infiltrated with polymorphonuclear leuko- 
cytes, lymphoeytes and plasma cells, and contains many fibro- 
blasts. Finally, atrophy of the soft parts, fibrous replacement and 
rarefaction of the bone produce deformity and ankylosis. 

The differential diagnosis of arthritis deformans and rheumatic 
fever usually presents no difficulties. One is acute and the other 
chronic, one involves the heart and the other does not, one seldom 

VOL. 182, NO. 5. — ^NOVEMBEn, 1931 24 
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produces deformities of joints, the other always tends toward 
deformity. Bheumatic fever frequently occurs in childhood, while 
artlintis deformans develops in the second and third decades' It is 
possible that arthritis deformans cases with a rheumatic fever his- 
tory develop a secondary specific infection. 

The bacteriologic differentiation of rheumatic fever and arthritis 
deformans is more difficult than the clinical differential diagnosis. 
In primary cultures there is usually a slight difference in the charac- 
teristics of the streptococcus found in the blood and joints of these 
two ^ clinical entities. Whether the chnical difference is due to 
specific strains of streptococcus, to the elective action of an organism 
in different states of virulence for certain types of tissue, or to a 
differenee in tissue response, cannot be explained at this time. 

It is frequently diflicult to differentiate arthritis deformans and 
osteoarthritis. In 612 cases of chronic arthritis studied in the Cornell 
Clinic by Cecil and Archer,^® 182 (30 per cent) were classified as 
noninfectious osteoarthritis. In the Hospital of St. Barnabas Clinic 
76 per cent were chronic infectious arthritis and 24 per cent osteo- 
arthritis. Arthritis deformans usually affects younger people, and 
there is a history of focal infection. They are underweight and 
undernourished, have multiple arthritis, the interphalangeal and 
metacarpophalangeal fusiform swellings are characteristic and 
they develop deformities. Osteoarthritis is a disease of older 
people, there is no history of focal infection, they are usually over- 
weight, Heberden’s nodes are characteristic of the milder form and 
the knees and hips are most frequently involved. In osteoartliritis 
there are none of the pathologic characteristics of infection. The 
cartilage is at first roughened, then it becomes worn away and the 
underlying bone is finally laid bare. At the edge of tlie surface 
there is more or less lipping and spur formation. Obviously, the 
Roentgen ray examination frequently clinclies the diagnosis. There 
are some mixed types which, without bacteriologic study, would be 
diagnosed only as osteoarthritis. In one of our cases tliere was 
typical lipping of the hip joint in a Avell-nourished woman of 60 years, 
from whose blood a streptococcus was isolated and whose serum 
agglutinated the rheumatoid streptococcus in a very high titer, 1 to 
2500 dilution, and rather prompt improvement followed specific 

vaccine therapy. . 

Cecil found tliat patients with rheumatoid artlintis showed high 
agglutination for the typical strain in 94 per cent of the cases. This 
would be important not only in proving the specificity of die organ- 
ism for this type of arthritis, but also in differentiating borderline 

and noninfectious types. j . i 

Agglutination tests were made in 150 rheumatoid and control 
cases SLxtv of tlie 71 arthritis deformans cases were tested, o- 
showed agglutination of the rheumatoid streptococcus (AB 13 
strain) and 37 in high titer 1 to 640-5120. 



EOLE OF STEEPTOCOCCUS IN AETHEITIS DEFOERIANS 691 


No. of 
cases. 

2 
' 7 
10 
18 
5 
3 
5 
1 
1 
8 


Table 2. 


Aggulutination 

titer. 

1 : 5120 
1 : 2560 
1 ; 1280 
1 : 640 
1 : 320 
1 : 160 
1 : 80 
1 : 40 
1 : 20 
0 


The majority of the cases with arthritis deformans of many years’ 
duration showed agglutination in a low dilution, if at all. One 
patient, already mentioned, with ankylosed joints and bedfast 19 
years, showed no agglutination. Apparently the agglutination 
reaction is an indication that an individual is developing a resistance 
for streptococcal infection somewhere in the body, it may be in the 
sinuses, gall bladder or joints. These agglutinations run nearly 
parallel with those of some otlier diseases, namely, tj’phoid fever 
and undulant fever, in tliat they rarely become positive in the very 
early stages of the disease. They may vary in strength from week 
to week and finally become weaker or negative after the infection 
has subsided. It probably will never be as specific as the Widal 
reaction, because in typhoid fever the organism is in a fairly narrow 
group while the streptococci are heterogenous. 

The specificity oh the infection cannot be determined through 
dermal tests, because tliere is as yet no specific skin test for bacteria 
such as for horse dander in certain types of asthma. The agglutina- 
tion reaction is undoubtedlv of considerable value in differential 

m 

diagnosis, particularly in osteoarthritis in which type vaccine is 
never indicated. Careful clinical study and classification of infec- 
tious types of arthritis is vitally important. The final proof of 
specificity at the present time must be made through cultural 
studies. 

The treatment of arthritis deformans falls into four groups: 
general, focal, local and specific. 

The improvement of the patient’s general resistance through rest, 
nourishing food rich in vitamins, sunshine, rest in bed during the 
acute stage of the disease, medication or even transfusion if neces- 
sary for anemia and also a change in climate, are all just as impor- 
tant as supportive treatment in tuberculosis or any other chronic 
infection. 

The focal treatment applies to the removal of all available primary 
foci such as infected tonsils, diseased teeth, sinus infections, etc. 
Although 60 per cent of the patients who gave a history, of tonsillar 
or tooth infection had those foci removed before they came under 
our observation, nearly all of them had continued to become pro- 
gressively worse. It is of interest and possibly of importance in 
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treatment to note that 8 patients were definitely worse after such 
operations, and 2 cases that prior to the removal of badly diseased 
tonsils had only indefinite pain developed severe forms of arthritis 
.deformans immediately following tonsillectomy. Perhaps in such 
pases_ preliminary vaccine treatment would tend to protect the 
individual from an overwhelming infection. 

The local treatment is chiefiy corrective, including physiotherapy, 
hydrotherapy, massage and orthopedic treatment which applies par- 
ticularly to the cases that have developed deformities. 

By specific treatment is meant the use of vaccine or immune 
serum for the purpose of controlling an infection in the joints, 
which in the majority of the cases does not clear up through general 
or focal _ treatment. Unfortunately it has not been possible to 
develop immune serum for the treatment of this disease, but vaccine 
therapy is now recognized as an efficient method of attacking infec- 
tion which has become established in the joints. The use of stock 
vaccine or of autogenous vaccine prepared from any organism 
which might be found in the throat, nose or stool, gives only tem- 
porary relief, if at all, and then probably through the foreign protein 
effect of stimulating phagocytes. This also applies to the use of 
typhoid vaccine, milk, etc. 

The specific vaccine was prepared from the Alpha type strepto- 
coccus isolated from the patient’s blood, joint fluid or foci or from 
typical strains in case an autogenous vaccine could not be obtained. 
The bacteria were killed by heating broth cultures to 60° to 65° C for 
1 hour. Vaccine prepared from the blood or joint fluid is more 
specific than that from other sources because these organisms are 
heterogeneous and there may be a great variation in different 
strains. 


The vaccine was administered subcutaneously and intravenously. 
The former method was used exclusively until recently when most 
of the cases under treatment were shifted to intravenous injections 
and others were started by that method. The initial dose when used 
subcutaneously was 100 million, increasing 200 million every week 
until a maximum dose of 2000 million was reached and that amount 


continued indefinitely. In most instances this amount produced no 
reaction. Larger doses were abandoned because of the frequency 
of joint reactions which occasionally resulted in exacerbations which 
continued for 2 or 3 months. In case of joint or systemic reactions 
• with 2000 million or less the dose should be reduced. The initial 
intravenous dose was 100 thousand, increasing 100 thousand every 
3 or 4 days to 10 million, then every 5 days to 100 milh’on, and con- 
tinuing witli tliat amount every 7 days. The dose was increased 
more rapidly and to larger doses in some cases and 1000 million 
was reached and continued without reactions in a few cases. How- 
ever most patients complamed of general discomfort or recurrent 
ioint symptoms if the dose exceeded 100 million or if that amount 
was continued at frequent intervals. Tivo patients developed 
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chills and fever following 600 and 1000 million doses, and appar- 
ently improved more rapidly after that time. But in nine 
instances when joint reactions followed larger doses progress was 
apparentl}'- impeded. The improvement was more consistent and 
satisfactory in tlie absence of reactions. As a rule the dose should 
be smaller in acute cases tlian in chronic ones. However, the indi- 
vidual response is tlie most important single factor in standardizing 
the dosage. 

Kegarding the rationale of intravenous vaccine therapy Swift, 
Hitclicock, Derick and McEwen^^ demonstrated that in cases of 
rheumatic fever the patient was in a state of hyperergy and that 
this could be controlled by intravenous rather tlian by subcutaneous 
injection. A state ' somewhat similar to this seems to appear in 
arthritis deformans. Swift showed by animal experiments that 
injections of streptococcal vaccine into tissues tended to sensitize 
while intravenous injections tended to desensitize the tissues. 

Another phase of intravenous treatment was suggested by 
Julianelle who demonstrated a striking difference in immunologic 
response with different methods of administration of the same vac- 
cine. Rabbits injected intravenously with heat-killed pneumococci 
developed highly specialized type-specific agglutinins for this par- 
ticular pneumococcus strain, together with less specialized, species- 
^ specific antibodies for other strains. When he injected the same' 
typed vaccines intracutaneously only the semi-specialized or species- 
specific antibodies were formed, the type-specific agglutinins being 
completely absent. 

Our results with specific vaccine treatment were extremely satis- 
factory in early and moderately advanced cases. Several of these 
cases that received subcutaneous vaccine for a period of 8 months 
to 18 months were discharged as cured and vaccine discontinued 6 
to 8 months ago. These cases were becoming progressively worse, 
all available foci had been removed before they came to the clinic 
and essentially no form of treatment except vaccine was used. 
Some more advanced cases including the one mentioned under 
Fig. 4, were greatly improved and a surprising amount of function 
was restored to the joints. Obviously, the subcutaneous vaccine 
must be continued for a long time in order to obtain the desired 
results. 

The intravenous method was followed by unexpected rapid 
improvement of joint symptoms and of the general appearance of 
the patient. This quick response may be due to “desensitization” 
of hjqierergic tissues as suggested by Swift and his coworkers. 
However, only larger subsequent doses will produce an active 
immunity tlirough the development of specific antibodies which 
control the joint infection. Although it is too early to determine 
how long a period is required for such immunization it will be shown 
later that 5 early cases which received intravenous vaccine for 3 to 4 
months were apparently cured. 
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The results of treatment may be summarized through the analysis 
of 48 cases of arthritis deformans that have received specific vac- 
cine treatment for periods of 3 to 30 months. These were divided 
into five groups; advanced, severe moderately advanced, moderately 
advanced, severe early and early cases. 

Group I was composed of severe advanced cases with an average 
duration of 12 years’ illness at the time of admission. Practically 
all joints were involved in these cases and more 'or less deformity, 
rarefaction of bone, atrophy of soft parts and ankylosis had devel- 
oped. In Case 1 an atteropt was made to straighten the knees by 
orthopedic surgery but ankylosis developed in the hips which only 
made a bad condition worse. This patient received vaccine for a 
period of 30 months with relief of symptoms and restoration of 
general health. In only tvm of this group were autogenous vaccines 
prepared from blood cultures. Case 2 received vaccine prepared 
from both blood and joint fluid cultures. A maximum combined 
subcutaneous dose of 4000 million was reached and continued several 
weeks when an exacerbation of the arthritis occurred which neces- 


sitated hospitalization of the patient for 2 months, following which 
time vaccine was resumed. However, most of the improvement 
occurred prior to the reaction and was not dependent upon it. 
This patient who had suffered from arthritis deformans 15 years 
and could hardly walk or move her hands when admitted regained 
a surprising amount of function following the absorption of peri- 
articular inflammation. Case 5 received relatively small doses of 
vaccine because of a tendency to reactions and showed very little 
progress until an organism was isolated from her blood and auto- 
genous vaccine was given intravenously. Case 6, whose Wasser- 


mann was positive, failed to improve following antiluetic treatment 
but showed definite improvement after receiving vaccine therapy. 
All of these eases were unproved, pain was relieved, inflammation 
subsided and the general condition was changed from that of a 
chronically ill, poorly nourished individual to one who appeared 
normal except for permanent deformities, 

• Group n. In this group there were 11 severe moderately ad- 
vanced cases suffering from polyarthritis for periods of 8 months 
to 5 years. The hands, knees and ankles were most extensively 
involved and whereas rarefaction and atrophy were outstanding 
features in Group I, fluid exudate in the joints was predominant 
in tliis group. They received vaccine for periods of 2 to 20 months 
and in 8 of the 11 cases autogenous vaccine was used. Case 1 who 
could scarcely walk because of involvement of the hips shoved 
considerable improvement following 10 months of subcutaneous 
vaccine in ma.ximum doses of 3000 miUion. Then autogenous intra- 
venous vaccine was used for 3| montlis reaching a dose of 600 million 
when a severe systemic reaction wWi chills and 
Prompt rapid improvement foUowed and the dose of 600 million 
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lias been continued without furtlier reaction. It cannot be deter- 
mined whether this sudden improvement was the result of long 
continued vaccine, the chill, the intravenous method or the fact 
that tlie- autogenous vaccine from her blood culture was instituted 
at that time. Case 8 did very well until larger doses were reached 
when a 'severe exacerbation of the joint symptoms occurred and 
continued for 2 months. The psycliic effect of such reactions is very 
bad for the patient and aside from other factors is a sufficient 
reason for avoiding them. Case 6, now classified as cured, developed 
troublesome reactions on two occasions, particularly in a recurrence 
of iritis. 

Case 4 was a very severe type that might well have been placed 
in tlie advanced group because of such extensive involvement 
of the knees and ankles, but remarkable improvement followed 
absorption of tlie fluid in the Imees. The patient was desper- 
ately ill and unable to walk on admission. Transfusions and otlier 
supportive treatment were used and after 6 months of specific 
treatment she resumed work and has continued it for the past year. 
Case 2 was' also desperately ill and will undoubtedly have some 
residual deformity of the hands. (Fig. 3.) Case 10 had a large 
amount of fluid in the knees and is now symptomatically cured 
Rfter 3| montlis of intravenous autogenous vaccine. It is also of 
interest tliat eczema, from which he had suffered for 10 years, 
quickly cleared after a few injections had been given. Case 3 was 
discharged as cured after 12 months of treatment, had a slight 
recurrence after 2 months, was treated again for 4 months and has 
now had no recurrence without vaccine for 6 months. Case 11 
was a seriously ill, toxic, emaciated young man. Although^ the 
spine, hips, knees and shoulders were extensively involved, this 
patient pluckily continued work most of the time he was under 
treatment and is slowly recovering. More rapid progress would 
undoubtedly occur in such cases if they could afford proper hospital 
or sanitarium treatment. Case 5 was one of the first treated and 
although every joint in tlie hands and wrists was badly swollen 
and the hands were useless and apparently permanently deformed, 
they are now perfectly normal in appearance and function and he has 
had no vaccine or recurrence of symptoms for 8 months. 

Group III, 18 in number, comprised more than one-third of the 
48 cases. They were classified as moderately advanced with an 
average duration of 6 months to 2 years illness. Involvement of 
ffie hands and Imees was most frequent. The spine was affected 
in 7 cases and the hips, in 5. There was less exudate in the joints 
than in those of Group II. Three cases were associated with osteo- 
arthritis, .2 of which had positive blood cultures, and all showed 
agglutination in high titer. Six of this group were discharged as 
cured after receiving vaccine for periods of 9 to 23 months, 4 of 
whicli had intravenous as well as subcutaneous vaccine. The vaccine 
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was discontinued for 1 to 5 months and no recurrences have devel- 

• oped. One of these cases complicated with peptic ulcer was men- 
tioned under focal infection. The other cases were arrested or 
■greatly improved. 

Group IV is a very interesting one, consisting of 3 acutely ill, 
febrile^ toxiCj anemic patients. Practically all joints were acutely 
■ involved including the spine in 2 and temporomaxillary in 1, but 
•hone had cardiac involvement. Case 1 improved with remarkable 
rapidity on intravenous autogenous vaccine until the dose reached 
200 million and an acute recurrence developed which temporarily 
checked the progress. Case 2 had severe involvement of the spine, 
■hips and temporomaxillary joints. A radical sinus operation was 
done and after 6 months of rest and vaccine therapy the arthritis 
was apparently controlled when he returned to work against advice 
and 6 weeks later developed an alarming recurrence. The third 
case was treated for iritis without benefit for several months before 
-joint symptoms developed and had extensive psoriasis practically 
.covering the unexpOsed parts of his body for 5 years. He received 
subcutaneous vaccine for 4 months to a dose of 2000 million and 
intravenous vaccine for 4 months. 'i^Tien making the change, the 
preliminary small doses were not given and the initial intravenous 
dose was 10 million which produced a severe general; but no joint 
.reaction. Following tliat the doses were rapidly increased to 1000 
million which were received weekly for some time without furtlaer 
reaction and with rapid improvement in every way, including an 
unexpected clearing of the psoriasis. He has resumed work but is 
continuing treatment. 

Group V was composed of 9 early cases. The duration of illness 

• was 2 weeks to 10 months. Polyarthritis was present in 6, fingers 
only in 1, and knees only in 2. Subcutaneous vaccine was given in 
only 2 of these cases. All received intravenous vaccine for periods 
of 3 to 5 months, 5 being prepared from streptococci cultured from 
the blood. The dose did not exceed 20 million in 2 cases and reached 
500 million in 2. Progress was more satisfactory in the former tlian 
in the latter. Three of this group were discharged as cured and 
vaccine was discontinued. Two were clinically cured with vaccine 
continued. The other 3 showed prompt improvement. One of the 
cured cases. No. 1, followed trauma (automobile accident). The 
knee, spine’ and shoulder were involved; the blood culture was 
positive and the agglutination 1 to 640. All sjanptoms disappeared 
after 2 months and vaccine was stopped after 4 months. The last 
4 cases, 3 of which had positive cultures, were clinically cured_ 3 
months after vaccine was started. This group was the most satis- 
factory because of tlie quick response to specific vaccine therapy. 

If aU cases could be treated at this stage a larger percentage of cures 
could be reported and permanent deformities could be prevented. 
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Conclusions. 1. Our results confirm recent investigation that 
arthritis deformans is due to an Alpha type streptococcal infection 
of the joints. 

2. Climate and fatigue are important predisposing factors. 

3. The Alpha type or Alpha prime streptococcus causing arthritis 
deformans produces slight hemolysis in primary cultures. 

4. The blood or joint fluid was positive for this streptococcus in 
62 per cent of 71 arthritis deformans cases. 

5. An improved cultural metliod for the quick growth of this 
organism from the blood and joint fluid is described. 

6. The clinical picture and pathology of arthritis deformans are 
tjTpical of an infectious process. 

7. Agglutination tests are of considerable value in diagnosis. 

8. The importance of general and focal treatment should not be 
underestimated. 

9. Specific vaccine tlierapy is the most efficient form of treatment 
because it has cured or improved cases that were becoming pro- 
gressively worse following otlier forms of treatment. 

10. Vaccine should be prepared from blood or joint cultures when 
possible, otherwise from cultures from foci or from stock specific 
strains. 

11. Vaccine treatment preliminary to tlie removal of foci, par- 
ticularly badly infected tonsils, might prevent undesirable joint 
reactions. 

12. Vaccine for the cure of joint infection must be continued for 
a long period of time. 

13. Intravenous vaccine promptly relieves symptoms and prob- 
ably controls the joint infection more quicldy than subeutaneous 
injection. 

14. The dose of vaccine and interval between injections should 
be so regulated that reactions do not occur, particularly joint 
reactions. 
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A STUDY OF 503 CASES OP PULMONARY TUBERCULOSIS WITH 
INDEFINITE OR NO USUAL ABNORMAL PHYSICAL SIGNS.* 

By Lawrason Bror% M.D., 

CONSULTANT TO THE TRUDEAU S.tNATOHIUM; INSTRUCTOR, TRUDEAU SCHOOL OF 
TUBERCULOSIS, SARANAC L.VKE, N. T. 


The history of the diagnosis of pulmonary tuberculosis portrays 
in a revealing manner what might be called the psychological 
opposition offered by many of us to medical advance, which unfor- 
tunately increases with age. You will recall the strong opposition 
to the introduction of percussion when diagnosis was based entirely 
upon symptoms. Brousais’s opposition to Laennec and his method 
of auscultation is notorious. Many patients had to be sacriBced 
before the tubercle bacillus was definitely and widely accepted as 
proof of the presence of tuberculosis. Today the Roentgen ray 
examination in pulmonary tuberculosis is meeting with the same 
opposition. The same arguments that have been or were advanced 
against the other forward steps in the physical diagnosis of diseases 
of the limgs have been presented. The law that it requires at least 
a generation before any new medical discovery is used by the 
general practitioner applies here. This communication is an attempt 
to combat such Auews and to show that a new era in the diagnosis 
of pulmonary tuberculosis is upon us. 

The widespread use of the Roentgen ray in the diagnosis of 
abnormal chest conditions, and especially in early pulmonary tuber- 
culosis, has led to a reaction against the method in some quarters. 
It is usually more manifest among those physicians who are not 
actively engaged in the study and treatment of pulmonary tuber- 
culosis. Those of us who were engaged in the struggle against 
tuberculosis before the advent of the Roentgen ray can recall how 
difficult it was to exclude pulmonary tuberculosis, how some cases 
ended fatally when we took the chance of excluding pulmonary 
tuberculosis in patients with practicaUy no symptoms and presenting 
no abnormal physical signs. With this m mind many indnuduals 

* Read before the Association of American Phj-sicians, Atlantic City, iMay. 1931. 
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were treated for pulmonary tuberculosis which they no doubt did 
not have. It was, however, impossible either to confirm or to deny 
the diagnosis, a condition which is more rarely present today. 

If pulmonary tuberculosis were today as rare as it bids fair to be 
in another decade or two, the general practitioner, the consultant, 
the diagnostician, the specialist in other lines, especially the laryn- 
gologists and the gastroenterologists, could all be rather casual in 
their consideration of pulmonary tuberculosis. Unfortunately, 
however, such is not the case for the reduction of the morbidity 
from this disease has lagged far behind that of the mortality. It 
behooves then all concerned in diagnosis in medicine to bear con- 
stantly in mind that pulmonary tuberculosis is as protean a disease 
as syphilis, and no less difficult to diagnose. 

Now if the tuberculous pulmonary lesion always developed in the 
outer second or third centimeters of the pulmonary parenchyma, 
where it is accessible to the ordinary methods of physical explora- 
tion, or again if it always so irritated and ulcerated the bronchial 
mucosa that a great excess of mucus was excreted, containing usually 
tubercle bacilli, the diagnosis would be greatly facilitated, for the 
usual methods of physical exploration of the lungs (auscultation 
and percussion) would reveal a pathological change. Unfortunately, 
such is not the case. As far back as the beginning of the century 
Osier, among others, recognized that extensive disease of the lungs 
could exist with few or no abnormal physical signs. Today all 
students of pulmonary tuberculosis see many cases of this nature, 
and I wish to present to you some conclusions I have arrived at 
from a study of some 503 such cases. I have the temerity to do this 
for within the past year some men of excellent standing have denied 
the possibility of the existence of pulmonary tuberculosis in students 
and others when it was not possible to diagnose it by the usual 
method of symptoms and physical signs. These cases were selected 
from 1900 consecutive cases at the Trudeau Sanatorium. I wish 
to thank Dr. Heise and Mr. Sampson for permission to publish this 
data. 

The method by which a diagnosis of chronic pulmonary tuberculo- 
sis was established in these cases is that used for some years at the 
Trudeau Sanatorium. The occurrence alone of either hemoptysis 
of a drachm or more or of pleurisy with effusion, explainable on no 
other grounds, is considered to justify a diagnosis of suspected pul- 
monary tuberculosis in the absence of all other symptoms. In 
these cases of course neither the physical signs nor the Roentgen 
ray has proved of any aid. If, however, both of these symptoms 
when not otherwise explained, occur in a patient a definite diagnosis 
of pulmonary tuberculosis seemed justified. The occurrence of 
moderately coarse rdles or of a parenchymatous Roentgen ray 
lesion (mottling, irregularly distributed) above the third rib and 
third vertebral spine was considered sufficient evidence for a posi- 
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tive diagnosis of pulmonary; tuberculosis until disproved. Tubercle 
bacilli in the sputum in the absence of lesions above the trachea 
must be considered as absolute proof of pulmonary tuberculosis 
which today no one questions. 

The incidence of these 5 cardinal diagnostic data in 1367 cases diag- 
nosed pulmonary tuberculosis from 1478 consecutive cases admitted 
to the Trudeau Sanatorium are as follows: 


Tubercle bacilli 
Rales 

Roentgen ray 
Hemoptysis . 
Pleurisy . 


Per cent. 

61.5 

68.5 

99.0 

33.5 

12.0 


During the past year Mr. Sampson has reclassified 1472 cases at the 
Trudeau Sanatorium, using the present classification based mainly 
upon the Roentgen ray examination. “Of the suspects of the original 
classification only 15 per cent remained in this group, while 71 per 
cent were transferred to the nontubereulous and 13 per cent to the 
minimals. Qf the former minimals 33 per cent remained in the 
group, 26 per cent were transferred to the nontubereulous, 11 per- 
cent to the suspected, and 28 per cent to the far advanced. The 
former moderately advanced group were least affected but 20 per 
cent of the former far advanced group were transferred to the 
moderately advanced.” 

Negative evidence is never as satisfactory as evidence upon the 
positive side. However, some years ago Dr. Heise and I attempted 
to prove the value of the five criteria in the diagnosis of pulmonary 
tuberculosis. We studied 264 cases in which pulmonary tubercu- 
losis had been excluded by this method, following them over a period 
of 1 to 7 years. All these patients had been sent to the Trudeau 
Sanatorium wdth a diagnosis of pulmonary tuberculosis. In 61 of 
them, on account of hemoptysis or an attack of pleurisy with effusion 
without discoverable cause, we made a diagnosis of suspected pul- 
monary tuberculosis. After 2 to 7 years 2 of these developed pul- 
monary tuberculosis but 1 had had a tuberculous cervdeal adenitis 
and another tuberculous caries of the rib "while under our care. 
Of the remaining 203 patients none developed pulmonary tubercu- 
losis. In all of these patients of course no parenchymatous change 
on the film was present and except in the 2 mentioned none developed 
pulmonary tuberculosis, though as I said, a diagnosis of pulmonary 
tuberculosis had been pre'^dously made. 

It may be of interest to note in passing that after many years ot 
study we are only now beginning to discover when, at what age, 
pulmonary tuberculosis really begins. This knowledge has come 
to us through the study of many thousands of school children. 
For instance, in Saranac Lake the entire school population has had 
pulmonary radiograms taken each year for the last o years. \N e 
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have undertaken this work in order to determine if possible Avhen 
pulmonary tuberculosis first appears, first develops in the lungs. 
In such a small number of individuals,' between 1400 and 1500, the 
number of cases of positive, definite pulmonary tuberculosis are so 
few that we have not yet felt justified in drawing any definite con- 
clusions. I might say, however, that the number of positive cases 
of the adult type of pulmonary tuberculosis is little if any larger 
than that found in the general population of the country. On the 
other hand, as a large number of the parents of the children studied 
came to Saranac Lake to take treatment for pulmonary tubercu- 
losis, more of the children presented what is laiown as the primary 
complex, that is calcified nodules occurring in the pulmonary 
parenchyma and hilum glands, than occurs in the general popula- 
tion. We are not convinced that the adult type occurs more fre- 
quently in children who have presented the childhood, type just 
mentioned. We have a growing feeling that evidence of pulmonary 
tuberculosis which is going to occur later in life can usually be 
detected by careful roentgenologic study before or at the twentieth 
year. To put it another way, if at the twentieth year good stereo- 
scopic films present no evidence of pulmonary tuberculosis, no 
parenchymatous changes, the chances are very slight that that 
individual will ever suffer from pulmonary tuberculosis. 

This brings to mind that interesting group of individuals who 
present definite evidence of pulmonary tuberculosis on roentgeno- 
logic examination with no history of any illness to explain it. These 
persons, occurring usually among groups of employees, students, or 
of children subjected to routine roentgenologic examination, need 
careful watching but no treatment. By careful watching I mean 
repeated Roentgen ray examinations at intervals of 6 to 12 months, 
for in no other way can in many of them a slight advance be detected 
and activity of the disease determined. I imagine the diagnosis 
of quiescent or arrested pulmonary tuberculosis in this group is 
what has aroused some of the opposition to the use of the Roentgen 
ray in diagnosis. 

The significance in the diagnosis of pulmonary tuberculosis of 
definite changes (moderately coarse rales) detectable by physical 
examination at the apex of a lung may still be questioned by a few 
but the importance of slight roentgenologic changes or indeed fairly 
well pronounced mottling in the upper third of the lung is still 
questioned by many. This is the problem that needs to be settled 
'though I doubt if it can be done quickly. To attempt to aid in this 
I planned to study the further course of the disease in a group of 
503 patients at the. Trudeau Sanatorium who presented on the first 
examination slight or no abnormal physical signs and in whom the 
diagnosis of chronic pulmonary tuberculosis which was made 
depended largely or in some instances almost wholly upon the Roent- 
gen ray examination. 
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The 503 patients included 159 . in the minimal stage, 322 in the 
■moderately advanced, and 22 in the far advanced. They were 
selected from 1900 consecutive cases .admitted to the institution 
betw^een July, 1920, and April, 1927, that is from 8 to 4 years before 
the study was undertaken. All had had a previous diagnosis of 
pulmonary tuberculosis. In all of them abnormal physical signs were 
absent or if present were insufficient for a definite diagnosis of pul- 
monary tuberculosis. 

You may recall .that among the five criteria mentioned in con- 
nection with the diagnosis of pulmonary tuberculosis rales, fine or 
more frequently moderately coarse, in the upper third of the chest 
were emphasized. None of these cases had such rales, and only 1 or 
2 had a few rales at the very base of the lung called by some atelec- 
tatic, by others marginal. In the vast majority the slight changes 
consisted chiefly in connection with breathing and vocal resonance. 
A rather large percentage of the patients who, gave a history of 
pleurisy with effusion had definite abnormal physical signs at one 
or the other base but no rales. In other words, all changes which 
have been considered characteristic of pulmonary tuberculosis were 
lacking. 

The roentgenologic examination, how'ever, revealed in every case 
changes which were interpreted as being caused by pulmonary 
tuberculosis, i.e., apical Roentgen ray lesion, usually in the upper 
third of the lung field. The problem then was how correct was this 
diagnosis based, it might be claimed, entirely upon the film, for all 
these films presented such a parenchymatous change. 

The next step logically was the examination of the sputum. Of 
the 503 cases 298 (59 per cent) had tubercle bacilli in their sputum 
at some time, and as this is universally assumed to be proof positive 
of the presence in such cases of pulmonary tuberculosis, we need 
not further consider them. But it must not be overlooked that m 
ndany, tubercle bacilli w^ere found in the sputum only after a lapse of 
some months after the diagnosis had been made. 


Results of the Sputum Examination fob Tubercle Bacilli. 

Positive NeEali-vc on 
only admiswon, 

. previous to positive jj-rafive. 

' Positive. admission. later. _ 

Minimal 52 18 24 1 ' 

M.A 226 • 56 66 9®, 

E. A -20 0 

Total ...... i^(59%) W(25%) 93(18%) 205(41%) 

* Both had intestinal tnheicnlosis. 

Of the remaining 205 patients, 2 were classified as 
on account of the presence of tuberc^ous co i ^ 
attempt to classify them upon their pulmonaty^ of^Sterest to note 
fall into the moderately advanced group. I , and tho- 

that one of them died later from puhnon rj 



:g. 1. — No. 71828. R, small amount of infiltration to 1 R. and .3 F.S.; L, infiltration 
to 3 R. and 5 F.S. Small cavity in this region. Physical findings negative. 



Fig. 2. — No. 73257. R, small amount of infiltration to 2 R. and 4 F.S.; L, infil- 
tration to 4 R. and 7 F.5. Pleurisy with diaphragmatic adhesion. Physical findings 
negative. 



Fig. 3. — No. 75238. S, infiltration quite suggestive of old foci to 5 if. and 0 V.S 
A forv isolated tubercles in the root region; L, small amount of infiltration quite 
suggestive of old foci to 2 if. and 4 F.S. A few isolated tubercles in the root region. 
Physical findings negative. 



^ , .. p .rmll amount of scattered infiltr.ation more or less througli- 

Sn.Mlc™.V in 


out 
negative. 
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other developed definite moderately coarse rales at an apex. Now 
as has been already stated the presence of rales at an apex in the 
type of patients we are considering is usually accepted as the best 
evidence obtainable from physical signs of the presence of pulmonary 
tuberculosis, accordingly we studied the remaining 205 patients to ' 
see if any others developed such rales. Thirty-six patients did 
develop such rales and 169 did not. Consequently we concluded that 
these 36 patients had pulmonary tuberculosis and turned our 
attention to the 169 who failed to develop rales. One of them was, 
as noted previously, in a far advanced stage on account of tubercu- 
lous colitis and died from tuberculosis. 

Development of Rales on Later Examination in 205 Patients. 

Rflics No rflles 

developed. developed. 


Minimal 12 95 

M. A 23 73 

F. A 1 1 

Total 36 169 


Another of the diagnostic criteria which we have mentioned is 
hemoptysis and the remaining 168 patients were studied to see if 
blood spitting of a drachm or more had occurred in the course of 
their disease. Sixty-three patients had had such hemoptyses and 
we consequently decided that under the conditions mentioned that 
they also had pulmonary tuberculosis. 

Occurrence of Hemoptysis in 168 Patients. 

Hemoptysis Hemoptysis 


occurred. absent. 

Minimal 34 61 

M. A 29 44 

Total 63 105 


Pulmonary tuberculosis is a relapsing disease and if these patients 
had had pulmonary tuberculosis we should expect a certain number 
to relapse. Aceordingly the 105 patients in whom we have not yet 
verified the diagnosis of pulmonary tuberculosis were studied. 
They have been followed very carefully sinee their discharge from 
the institution and 8 have died (5 from pulmonary tuberculosis, 1 
each from splenomyelogenous leukemia and iniestinal obstruction, 
and 1 following an operation for appendectomy). Twenty -one have 
suffered relapses at one time or another. This evidence was accepted 
as verifying in all probability the previous diagnosis of pulmonary 
tubereulosis in 26 more patients, leaving us still to consider 76 


patients. 

Condition After Discharge 

OF 105 Patients. 


Well. 

Relapsed. 

Died. 

Minimal 

... 46 

11 

4 (2 with pulmonary tuberculosis) 

M. A. . 

... 30 

10 

4 (3 with pulmonary tuberculosis) 

Total 

... 76 

21 

8 
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Another criterion diagnostic of pulmonary tuberculosis is pleurisy 
with effusion, and a study of the /6 patients who remained well 
revealed that 20 of them had had pleurisy with effusion, 10 among 
the minimal group and 10 among the moderately advanced. In 
such patients I felt that a positive diagnosis of pulmonary tubercu- 
losis was justified. If you will accept such methods of diagnosis, 
and I personally am convinced that they are correct, we have left 
for further consideration 56 patients, 36 falling in the minimal group 
and 20 in the moderatelj^ advanced. 

I feel a little doubtful in asking you to accept what I believe to 
be correct, namely, that from many films it is possible to determine 
fairly accurately whether or not the pulmonary tuberculous lesion 
is active or quiescent. I realize that this is even a more difficult 
matter than the diagnosis of the disease for the reason that lesions 
, . lying under a rib or behind the heart may be overlooked. To 
attempt to determine the activity of a lesion in such a manner a 
few points in technique must be observed. In the first place the 
exposure of the films must not be longer than of a second. Again 
the stereoscopic image must be good and a stereoscope must be 
constructed with prisms and not with the usual mirrors which often 
give a double image. The final requirement for such work, really 
a sine qua non, is the employment of a revolving stereoseope with 
windows or compartments for 4 or 6 pairs of films. Without a 
revolving stereoscope it is impossible to compare similar small 
areas on two sets of films with any degree of accuracy. Failure 
to follow such careful technique leads many otherwise excellent 
roentgenographers and students of pulmonary tuberculosis to 
deny that it can be done. 

Among the 56 cases, 6 of the minimal and 2 of the 20 moderately 
advanced group had clean-cut mottling at the apex, interpreted 
as arrested tuberculosis. Of the 6 minimal cases 4 had suggestive 


abnormal physical signs with cough and expectoration in 2 (1 had 
nightsweats), and 2 had no cough or expectoration (1 had dry 
pleurisy). Of the 2 without any abnormal phj^sical signs 1 had 
cough and expectoration with dry pleurisy, and 1 had neither but 
did have nightsweats. The 2 moderately advanced cases in this 
group presented in 1 cough, expectoration, and nightsweats, and in 
the other only dry pleurisy. Of the remaining 30 minimal cases 19 
had suggestive phj’sical signs and 11 none. Of the 19, 15 had cough 
and expectoration, 7 dry pleurisj^ 6 nightsweats, 2 cough, only and 
2 neither cough nor expectoration. Of the 11 without any abnormal 
nhvsical signs 4 had cough and expectoration, 4 cough only, and 3 
had neither. Four had nightsweats and 2 dry pleurisy. Of the 
IS patients in the moderately advanced stage m this group 11 had 
• abnormal physical signs, 7 normal. Of the 11, S had cough and 
e^ectoration, 2 cough only and 1 neither. Four had d^^ pleurisy 
aS 4 nightsweats. Of the 7 without abnormal physical signs G had 
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cough and expectoration, 1 cough, only 1 dry pleurisy and 5 night- 
sweats. In brief, of the 48 patients with apparently active disease 
as interpreted on the films, 33 had cough and expectoration, 9 had 
cough, 6 had neither, 14 had dry pleurisy, 19 had nightsweats. 

Before the introduction of the Roentgen ray such evidence as I 
have mentioned was commonly assumed to be sufiicient for the 
diagnosis of pulmonary tuberculosis in most cases, like the 30 who 
presented some physical signs. In the IS the diagnosis was often 
held in abeyance, in some instances to the regret of all parties. 
(I should like to show you a few lantern slides to show you upon 
what roentgenologic data we based our diagnoses.) 

Summary. From the data here presented I am inclined to attrib- 
ute considerable importance in the diagnosis of pulmonary tuber- 
culosis to the Roentgen ray examination. I am convinced it will 
reveal the lesions of the disease long before it is manifested in any 
other w^ay, for the symptoms maybe so slight that they escape notice. 
To refuse to accept this evidence places upon those who assume 
such an attitude the same responsibility as fell upon those who 
refused to accept the importance of the tubercle bacillus or of 
hemoptysis or of pleurisy with or without effusion in the diagnosis 
of pulmonary tuberculosis. If this attitude prevails, many patients 
will probably relapse and pass from the assumed indefinite stage to 
the far advanced with slight chances of arrest and still slighter of 
recovery. 

We are in a new era in regard to the diagnosis of pulmonary 
tuberculosis and whether the value of the Roentgen examination 
is accepted now or postponed for a decade or longer the diagnosti- 
cian and roentgenographer will eventually have to modify their 
practice and their technique to conform with it. 
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Sixty Centurtes of Health and Physick. By S. G. Blaxland 
Stubbs and E. W. Bugh, with an Introduction by Sir Humphry 
Rolleston, Bart., G.C.V.O., KG.B., M.D., Hon. D.C.L., 
LL.D.,^ D.Sc., Regius Professor of Physic in the University of 
Cambridge. Pp. 253; 101 illustrations; 1 colored. London: 
Sampson Low, Marston &.Co., Ltd., 1931. Price, 15/-. Ameri- 
can Publisher: Paul B. Hoeber, Inc., New York City. 

Here we have the rare combination of the bibliophile who not 
only contributes his bit by redistributing choice medical volumes 
but so profits by their transient stay wuth him that he can wuite 
interestingly and profitably on the whole subject. The collaborating 
authors give an excellent word picture, augmented by 100 skillfully 
chosen illustrations, of the progress of ideas since prehistoric times 
in the long quest for health. The spirit of the various epochs, 
rather than the detailed century by century progress, has been 
sought and captured. Limiting their survey to the confines of the 
old-fashioned word “physick,” they are able, wdthout in any way 
competing with standard histories of medicine, to give an adequate 
portrayal of wRat now passes by the misleading term “internal 
medicine.” The following table of contents gives an idea of the 
scope of the work and a hint at the freshness of the point of view: 
Primitive Notions of Health and Disease; Achievements and Super- 
stitions of Sumerians, Babylonians and Assyrians; Ancient Egypt: 
Promise Limited by Magic; Beginnings of Western Science: Cretan 
Hygiene and Greek Medical Schools; Greece: Hippocrates, Father 
of All Medicine; Inheritors of Hippocrates: Alexander and Rome 
to 200 A.D.; A Thousand Years of Darkness: Europe 200 to 1200 A.D.; 
The Dry Bones Stir and Learning Awakes: 1200 to 1450 a.d.; 
Foundation of the Modern Period of Medicine: 1450 to 1600 a.d.; 
The Enemies of Man: Plague and Epidemic; Science in the Seven- 
teenth Century: The Royal Society, Sanctorius and Harvey; New 
Schools of Thought: Chemistry and Mathematics in Medicine; The 
Microscope and the Discovery of Germs; A Basis of Modern Pneumo- 
Therapy: First Researches in Breatliing; Thomas Sydenham, the 
Master of Clinical Medicine; The Eighteenth Century, an Era of 
Hygiene; Eighteenth Century Influences on Modern Medicine; 
Inoculation and the Beginnings of Immunization ; The Growth of 
Hospitals and the “Sanitary Idea;” Notes on the Epoch of jModem 
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While it is obviously impossible to follow here the argument in 
any detail, a few illustrative observations and deductions are 
permissible. “The conclusion seems justified that a recognition of 
just two phj’^sical types is necessary in the formulation and develop- 
ment of the problem of variability in personality and form among 
normal human individuals”— the older linear or long-headed type 
and the lateral or wide-headed type. 

In explanation of man’s intellectual achievement, considered his 
most striking deviation from his nearest relative, two developmental 
inhibitions are offered. (1) The retention of the head proportions 
of the fetal stages of the highest mammals; (2) an exaggerated pro- 
longation of the postnatal stages of immatutity. In following the 
development of physical constitution upon which characteristic per- 
sonality depends, similarity of hi\man to various animal types is 
emphasized in a way strongly reminiscent of Lavater’s comparisons 
of over a century ago, but now with evidential basis. 

It is surely an encouraging sign that publishers even occasionally 
prefer the' sober presentation to the laity of a subject so. easily 
capable of lurid mistreatment. E, K. 


Medizinische Praxis. Vol. XII: Herz- und Kreislauf-In- 
suFFiziENZ. By Dr. K. F. Wenckebach, Em. Vorstand der 
I. Medizinischen Universitatsklinik, Wien, Pp. 120; 7 illustra- 
tions. Leipzig: Theodor Steinkopff, 1931. Price, geheftet 
R.M. 8.00, gebunden R.M. 9.50. 

This is the twelfth booklet of a practical series of medical treatises 
designed for the further education of students, practitioners and 
embryo specialists. Earlier titles of the series are on Endocrine 
Diseases (Curschmann), Gastric Ulcer (Ohnell), Asthma (Klewitz), 
Biliary Tract (Korte), Radiotherapy (Gudzent), so-called Rheuma- 
tism (Bauer) and Metabolic Disorders (Leschke). 

The author first considers the hydrodynamic effects of various 
circulatory obstructions such as pericardial and valvular lesions, 
myocardial insufficiency, collapse, blood pressure changes and 
angina. In the second shorter part such auxilliary factors as “the 
peripheral heart,” water metabolism, edema, blood volume and 
velocity, cyanosis, dyspnea and digitalis therapy are taken up. 
The freshness of the treatment is shmvn by the fact that only 4 of 
the 35 references precede the year 1925. On the other hand, the 
work of Douglas and Baldane, Blumgart, Heymans and Wybauw 
are the onky non-German references given. The interesting though 
rather difficult text, the author’s high reputation and the moderate 
price all should commend the book to American readers. 


E. Iv. 
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R^ibrandt. By Dr. J. G. DeLint. Pp. 115; 64 illustrations. 

1 he Hague: J. Philip Kruseman, 1931. Price, S2.50. 

This is the first series of monographs intended to collect and 
analyze all the Avorks of the Dutch painters of the seventeenth and 
eighteenth centuries that possess a medical interest. Rembrandt’s 
paintings, engravings and drawings from widespread sources have 
been passed in review by a well-knowm' Dutch student of medical 
history and some 64 here reproduced. Nearly every field of medi- 
cine is represented. Though the Dutch had largely adopted Protes- 
tantism at this time, so that paintings as church decorations no 
longer were demanded, nevertheless Biblical scenes were popular 
topics, and whether depicting miracles, birth or death scenes, contain 
much of medical interest. Portraits of physicians and medical scenes 
from Dutch daily life furnish the majority of the remainder of the 
topics treated. Tipped-in reproductions are used to advantage. 
We hope that this series, so worthily begun, noil have a great and 
well-merited success. E. K. 


Clinicae Electrocardiographt. By Sir Thomas Lewis, M.D., 
F.R.S., D.Sc., LL.D., F.R.C.P., C.B.E., Physician of the Staff 
of the Medical Research Council; Physician in charge of Depart- 
ment of Clinical Research University College Hospital. Pp. 12S; 
107 illustrations. Fifth edition. London: Shaw & Sons, Ltd., 
1931. Price, 8s, 6d. 

Even though electrocardiography has taught much about heart 
disease that can now be recognized by the five senses, it still remains 
true that “cases of structural heart disease are few in which an 
electrocardiographic examination is superfluous.” This treatment 
of the subject by its chief pioneer remains the best small book that 
we have about it, especially if used, as the author suggests, as an 
auxiliary to his larger book. E- K. 


Resistance to Infectiohs Dise.\ses. By Hans Zinsser, jM.D., 
Professor of Bacteriology and Immunity, hledical School, Harvard 
University. Pp. 651; illustrated. Fourth^ edition completely 
revised and reset. NewL'ork: Tlie Macmillan Company, 1931. 
Price, 87.00. 

“The fourth edition of Injection and Eesistance (see this Journal, 
1923 166, 1906) is being brought out under the ncAv title of Resistance 
to "infectmis Diseases because immunology has pown considerably 
closer to the interest of the physician occupied with infectious 
diseases than it was when earlier editions were published. 
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“Since the last edition was published there have been profound 
changes in immunologic conceptions, owing to the great advances 
made ih the chemistry of antigens, and in the introduction of 
chemical and physical methods into the study of antigen-antibody 
reactions. The loiowledge of haptenes such as the carbohydrate 
fractions of bacterial antigens and the lipoid fractions of heterophile 
antigens, together with the precise studies of Wells and Landsteiner 
in particular, have made it possible considerably to simplify theo- 
retical conceptions. Much that is of pure historical interest has 
been abbreviated and technical details have been omitted in many 
cases. 

“Due to the many changes in the subject, the section on ana- 
phylaxis and hypersensitiveness have been completely rewritten. 
More attention has been given to analysis of the immunologic prin- 
ciples underlying the biology of the more important infectious 
diseases.” E. K. 


Geneeskundige Ktjnsticalender Voor Het Jaar 1931. 25 

illustrations. The Hague: J. Philip Kruseiman. Price, ^1.50. 

This Medical Art Calendar has ever since the World War been a 
favorite with many interested in medical history. There are 27 8 x 10 
inch fortnightly sheets with a memorandum space for each day at 
the bottom, the major space being occupied by really excellent 
reproductions of medical paintings, loosely tipped in. For each is 
given in Dutch and English the title, painter (with dates), present 
location, a short account of tlie work and its author. These informa- 
tive notes have been furnished by Sildcel, deLint and Van Gils. 
Further to entrance the value of this production, the pictures 
reproduced in former years can be -bought for fl. 4.50 or fl. 50. 
($20.00) for the whole series. They are well worth it. E. K. 


Eye, Ear, Nose and Throat for Nurses. By Jay G. Roberts, 
Ph.G., M.D., F.A.C.S., Licentiate, American Board Otolarjm- 
gology. Pp. 213; 102 illustrations. Philadelphia: F. A. Davis 
Company, 1931. Price, $2.25. 

It is the author’s wish in writing this book to “bring to the nurse 
in training as well as to the graduate, such a conception of diseases 
and operations of the eye, ear, nose and throat, as will enable her to 
give to the specialist in these diseases the same aid and assistance, 
and to the patient the same care and skill, that she has so long 
exhibited in the field of medicine and surgery.” 
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^ The experience of 20 years in head surgery and a great interest 
in nursing education are evident as one reads this book. It begins 
with the essential material covering hygiene, anatomy and diseases 
of the eye, ear, nose and throat. Then the surgery of these structures 
is carefully outlined as to the preparation of patient, anesthesia, 
instruments used in the operation and the “After Care.” 

There is one chapter on drugs and formulse used generally by these 
specialists; one on the value of antiseptics, one on bacteria concerned 
in diseases of the eye, ear, nose and throat; one covering tlie “Don’ts” 
for nursing these patients and finally one on emergencies, met with 
at times, in this kind of work. 

A glossary and index complete this text for which there is a need 
especially in schools where there is not sufficient time allowed for 
this important material. . M. S. 
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NEW BOOKS. 


The Surgical Clinics of North America {Mayo Clinic Number— August] 
1931). Pp. 211; 74 illustrations. Philadelphia; W. B. Saunders Com- 
pany, 1931. 

Memorie e Comunicazioni Scientifiche {1894-19S0). By Professor Cesare 
Seeono, Dottore in Medicina ed in Chimica, Docente di Cliimica e 
Microscopia Clinica Nella R. Universita di Roma. Pp. 701. Rome: 
Institute Nazionale Medico Parmacologico Serono, 1931. 

Dynamic Reiinoscopy. By Margaret Dobson, M.D., Bond. Pp. 56; 
11 illustrations. New York: O.xford University Press, 1931. Price, S2.50. 

Les Poisons du Bacille Txiherculeux et les Reactions Celhilaires et Humorales 
dans la Tuberculose. B 3 ’^ Docteur Jean Albert-Wbil, Chef de Clinique 
Medicale adjoint d la Pacultd de Mddecine de Strasbourg,- Ancien Interne 
des Hopitaux de Strasbourg. Preface b;}' Professeur A. Borrel. 
Pp. 327; illustrated. Paris; J.-B. BaiUiere & Fils, 1931. 

Nosokomeion. Quarterly Hospital Review. First Special Number, contain- 
ing the reports presented to the Vienna Congress. Pp. 492. Stuttgart: 
W. Kohlhammer. Price, 15 Marks. 

Publications of the Committee on the Costs of Medical Care: No. 9. A Stirvey 
of the Medical Facilities of the City of Philadelphia, 1929. By Nathan 
Sinai D P.H., and Alden’B. Mills of the Research Staff of the Com- 
mittee on the Costs of Medical Care. Pp. 298. Chicago: University of 


Chicago Press, 1931. Price, S1.50. 

Publications of the Comniittee on the Costs of Medical Care: No. 11. The 
"Municipal Doctor" System in Rural Saskatchewan By C. Rufus 
Rorem Ph.D., C.P.A., of the Research Staff of the Committee on the 
Costs of Medical Care. Pp. 84. Chicago: University of Clucago Press, 
1931. Price, 81.00. , tj 

Prnnressive Medicine, Vol. III. September, 1931. Edited by Hobart 
Amory Hare M D LL.D., Professor of Therapeutics, Materia Mcdica 
DiagS in tl eSe^on Medical College; Assisted by Leighto.n 
F ASmiAN, M.D.. Instructor in Therapeutics, Jefferson Medical 
College. IT- 315; 17 illustrations. Pluladelphia, Lea & Febiger, 1. . 
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Mitteilungen des Wissemchaftlichen Komitees zur Erforschung und Bekdynpf- 
unq der Kreislaufstdrungm. Pp. 26. Leipzig: Theodor Steinkopff. 
Price, Mark, 1.50. 

The first number of an “occasional publication of the Kerckhoff Institute of 
Bad Nauheim.” 

Paying Your Sickness Bills. By Michael M. Davis. Pp. 276. Chicago: 

University of Chicago Press, 1931. Price, $2.50. 

Medizinische Wissenschaft und Werktatiges Volk. By Drs. ASchopf, 
Bieb, His, v. Krehl, v. Muller, Rubner, Sauerbruch and Thomas. 
Pp. 216; illustrated. Berlin: Notgemeinschaft der Deutschen Wissen- 
schaft, N.D. 

Interpretations to the laity of various medical trends of immediate practical 
importance by leading authorities. 

NEW EDITIONS. 

The Diagnosis and Treatment of Venereal Diseases in General Practice. By 
L. W. Harrison, D.S.O., M.B., Ch.B., F.R.C.P.E., Brevet Colonel 
R.A.M.C., and K.H.P. (Ret.); Director of Venereal Department, St. 
Thomas’ Hospital. With a chapter on The Medico-Legal Aspects, etc., 
by E. G. Crookshank, M.D., F.R.C.P., etc. Pp. 567; 79 illustrations. 
Fourth edition. New York: Oxford University Press, 1931. 

A Manual of Clinical Laboratory Methods. By Clyde Lottridge Cummer, 
Ph.B., M.D., F.A.C.P., Instructor in Dermatology and Syphilology, 
School of Medicine, Western Reserve University. Pp. 583; 173 illus- 
trations. Third edition, thoroughly re^dsed. Philadelphia: Lea & 
Febiger, 1931. Price, $6.75. 

In this new edition the section on the Kahn reaction has been expanded and 
a section has been added describing ICline’s reaction. Silver impregnation methods 
for treponemata have been included, as have the Alzheimer method for studying 
the cellular contents of the spinal fluid, newer methods of demonstrating oxydase 
granules. Newcomer’s method for determining the hemoglobin content of the 
blood, and others. Dr. Cummer has also added descriptions of cistern puncture, 
the icterus index, the alcohol test-meal, the sedimentation of red blood cells, the 
use of histamine in studying the secretion of hydrocliloric acid by the stomach, 
diagnosis of granuloma inguinale, the Queckenstedt test on the spinal fluid, 
agranulocytic angina, acute infectious mononucleosis. Schilling’s simplified 
method for the Arneth count, leukocyte fragility, agglutination test for tularemia 
and undulant fever, and has revised the references to bile salts and pigments. 
A thorough revision of the chapters dealing ndtli blood counting and the histology 
and pathology of the blood and anemias has been made by Dr. R. D. Leas, of 
Western Reserve University. 

The Practice of Medicine. By A. A. Stevens, A.M., M.D., Professor of 
Applied Therapeutics in the University of Pennsylvania. Pp. 1150; 
illustration. Third edition, entirely reset. Philadelphia: W.B. Saunders 
Company, 1931. Price, $8.00. 

An extensive revision has been necessitated by the many advances made since 
the appearance of the second edition in 1926. 

Gonorrhea in the Male and Female. By P. S. Pelouze, M.D., Associate in 
Urology and Assistant Genito-urinary Surgeon at the University of 
Pennsylvania. Pp. 440 ; 92 illustrations. Second edition, revised. 
Philadelphia: W. B. Saunders Company, 1931. Price, $5.50. 

To those who know the author’s long experience with gonorrhea and his free 
disregard of unworthy idols the success of this book comes as a matter of 
, course. His simple commonsense interpretations have been cherished — now 
fortunately he adds new chapters and more supporting evidence (hence the 
change in title) — which should carry conviction to a wider range of readers and 
add permanence to the value of his book. 

A Text-hook of General Bacteriology. By Edwin 0. Jordan, Ph.D., Profes- 
sor of Bacteriologjr in the University of Chicago and in Rush Medical 
College. Pp, 819; 200 illustrations. Tenth edition, entirely reset. 
Philadelphia: W. B. Saunders Companj’-, 1931. Price, $6.00. 

Ten editions in 23 years more or less speak for themselves. 
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Acute Monocytic (Histiocytic) Leukemia,— Cooke (Lancet, 1931, 221, 
129) reports that there have been apparently 18 cases of acute mono- 
cytic leukemia and describes still anotlier case. In this instance the 
patient vas a boy, aged 19 years, who was taken sick apparently about 
2 months before the fatal ending. When seen by the author 10 days 
before death he was found to be markedly pale, had some epistaxis, and 
bleeding from the gums, which were swollen and granular. The spleen 
was enlarged 3 inches below the costal margin, but there were no 
enlargements of the superficial glands nor any particular evidence of 
hemorrhage aside from those from the mouth and nose. The white 
cells numbered 49,800, 87 per cent of which were oxidase-negative 
monocytes, wliich tj^ie cell was identical with the histiocyte, clasmato- 
cyte and monoblast of various VTiters. The condition clinically of 
monocytic leukemia does not differ from the other acute leukemias. 
It is only bji study of the tj"pe of cell that the diagnosis can be made. 
Assuming that the phyletic theory is correct, there is no reason to 
believe that there may not be a reticuloendotheliosis which gives rise 
to a third tj^ie of acute leukemia comparable in every respect to the 
myeloid and the lymphatic types. It is rather a coincidence that in 
the same issue of the journal, in the reports of medical societies, there 
should have been an abstract of a paper on monocytic leukemia that 
Clough presented at the meeting of the Association of American Physi- 
cians. The .condition is extremely rare, as can be inferred from the 
fact that Clough finds reports of only 16 cases and the author of 18. 
In Clough’s case, in addition to the immature cells which showed the 
finelv reticulated nuclear structure typical of monocytes, togetlier vith 
the grayish-blue cytoplasm and the reddish-lilac granules, there was 
also additional information obtained from the postmortem e.xamination. 
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which unfortunately was not obtained in the author’s case. At autopsy 
of the case “there was a very widespread leukemic infiltration of the 
tissues witlr reticulum cells that exactly resembled the monocytes in 
the blood.” There were observed also changes in the endothelium and 
vascular space of the spleen. Both of these two writers believe that the 
disease is a distinct syndrome, but Clough, while stating that it is a 
distinct systemic disease, calls attention to tlie fact that there is often 
perverted activity of other parts of the hematopoietic system. 

ESect of Brain Diet in Pernicious Anemia. — Liver, kidney, spleen 
and stomach have all been organs which have been used to evoke a 
reticulocytic response when fed to patients suffering from pernicious 
anemia. Ungley (Lancet, 1931, 221, 63) reports upon the use of brain 
diet and gives a record of 7 patients he studied, 4 of, whom had per- 
nicious anemia and 3 of whom had a simple achlorhydric anemia. .The 
amount of brain substance given varied from 240 to 480 gm. a day. A 
reticulocytic rise occurred in each of the 4 cases of pernicious anemia. 
The effect on the other 3 cases in 1 instance was mildly positive and 
negative in the other 2. He believes that the hematopoietic potency of 
ox brain in pernicious anemia is approximately one-third that of ox 
liver, drawing his conclusions from this small number of cases. He 
does assume, moreover, without any very good evidence that such is 
the truth, that the efficacy of brain itself is greater than liver in patients 
who show neurologic lesions. 

The Relation of Achlorhydria to Pernicious Anemia.— The various 
studies which have been made in the last few years on pernicious anemia 
have naturally aroused considerable interest, both investigative and 
speculative, on the cause of pernicious anemia and the bearing that 
achlorhydria may have on the pathogenesis of this blood disorder. 
Moschcowitz (Arch. Int. Med., 1931, 48, 171) reviews certain aspects 
of the achlorhydria which go witli pernicious anemia, the diagnosis of 
which is not valid unless this finding is present. From the evidence 
that he has been able to obtain from the literature this author believes 
that achlorhydria does not result from the disease but is a primary find- 
ing which occurs in a comparatively small percentage of apparently 
normal people, the percentage increasing with each decade. The 
absence of free hydrochloric acid occurs in certain families, but it is 
not by any means indicative that all members of the family will develop 
pernicious anemia. However, as a certain few do so, the condition 
may be described as being relatively frequently hereditary and familial, 
but whether or not it depends upon definite Mendelian characteristics 
cannot be determined at present, certainly not until at least three 
generations may be studied with regard to the gastric acidity and the 
blood count. Further statements that the author makes include one 
to the effect that Bothriocephalus lotus probably does not cause perni- 
cious anemia but rather that this particular parasite is found from time 
to time in the intestinal tract of people who have Addisonian anemia; 
it is a coincidence rather than an etiologic agent. It has never been 
definitely proven that pernicious anemia occurs after gastric resection 
with its associated achlorhydria. Some of the severe anemias of preg- 
nancy are probably cases of pernicious anemia in individuals who have 
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become- pregnant Anemia of sprue often is associated with achlor- 
hydria, although this does not occur by any means in many instances 
nor IS it known, when it does happen that there is no hydrochloric acid 
in a sprue victim, whether or not this is an acquired or a constitutional 
tendency of the disease. The last conclusion the author draws is that 
while achlorhydria is the most tangible evidence of the constitutional 
background of pernicious anemia, it is by no means the sole one. 


SDEGERY 


TINDEK THE CHARGE OF 

T. TURNER THOMAS, M.D., 

PHHjAX)BEPHIA, PA. 


The Nerve Pathways in the Vomiting of Peritonitis.— Walton, 
Moore, and Graham (Arc/i. Surg., 1931, 22, 829) say that the e.\-peri- 
ments here reported show that the vomiting of peritonitis is the result 
of the stimulation of afferent nerve endings located in the peritoneum. 
The emetic impulse thus initiated passes to the medullary center by 
way of sensory nerve fibers, which are included in both the vagal and 
sjrmpathetic trunks. Section of these trunks prevents the occurrence 
,of vomiting in peritonitis, although phrenic and other cerebrospinal 
nerve paths are left undisturbed. Since by sympathectomy alone, or 
by vagotomy alone, vomiting in peritonitis is not abolished, the afferent 
emetic impulse e^ddently traverses either pathway vdth equal facility. 
The consensus among anatomists seems to be that the parietal peri- 
toneum is chiefly supplied by cerebrospinal somatic afferent nerves, 
whereas the visceral peritoneum receives its supply from the Ausceral 
afferent fibers that course in the vagal and sjonpathetic trunks. If 
this point of view is correct, the foregoing experiments indicate that 
it is the irritation of the \’isceral and not of the parietal peritoneum that 
gives origin to the vomiting in peritonitis. 


■ Observations on Some Tendon Ruptures.'— Platt {Brit. Med. J., 
1931, 366, 611) says that tendon ruptures may be divided into two main 
groups: the common rupture, produced by the sudden powerful over- 
stretching of a muscle already in a state of contraction. Well-known 
examples of tliis type are disinsertion of the e.xtensor tendons of the 
fingers and ruptures of the tendo-Achilles, rectus femoris and liga- 
mentum patellm. The second group comprises a less common and 
more insidious form of rupture— spontaneous rupture— seen in certain 
tendons which occupy a bony groove. In these circumstances the 
rupture is determined by a pree.xisting adhesion of the tendon, which 
gradually becomes attenuated and ultimately snaps across in response 
to a comparativelv trivial injury. The tendons most Hablp to rupture 
bv tins process of attrition are the extensor longus polhcis and the 
long head of the biceps. Tendon ruptures ma,v also be classified accord- 
ing to the site of the tear winch may take place (a) at the museulo- 
tendinous junction, (b) in the tendon itself, or (c) at the point of 
insertion Tears in the neighborhood of the musculotendinous junction 
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are almost invariably incomplete and from a functional standpoint are 
equivalent to partial tears of tlie muscle belly — lesions which are 
usually included under the generic title of “strain.” This paper is 
mainly concerned with the problems of early diagnosis and operative 
repair in some of the more important complete ruptures. Early diag- 
nosis and prompt treatment are greatly to be desired. Nine successful 
cases out of 10 cases of ruptured tendo-Achilles are recounted with “good 
function” in the remaining case. The best known of the spontaneous 
ruptures of tendon is that of the extensor longus pollicis, either asso- 
ciated or not with fracture of the lower end of the radius and usually 
following painful tenosyno^ntis. In such cases success in restoring 
function will not be attained unless the obliquity of the tendon is 
preserved. 


The Use of Local Anesthesia in the Treatment of Fractures. — 
Hosfobd {Brit. J. Siirg., 1931, 18, 546) claims that local anesthesia for 
setting fractures, when performed by injection 2 per cent novocain 
directly into the hematoma, which surrounds all parts of the fracture, 
is a safe and practicable procedure. Beyond the prick of the first hypo- 
dermic needle there should be no pain, except occasionally as the needle 
penetrates the periosteum and sometimes as the bruised soft parts are 
pressed upon during reduction. The latter, however, only occurs in 
fractures due to direct violence. Muscular relaxation should be as good 
as it is with general ether anesthesia and better than is usually obtained 
with nitrous oxid. Skiagrams should always be taken before injecting 
the novocain, so as to be certain as possible of getting the solution 
between or against the fragments, as failure to do this is almost invar- 
iably the cause of failure to bring about relief of pain and relaxation 
of muscle spasm, provided a freshly prepared 2 per cent solution of 
novocain is used. 


.Solitary Cysts of the Kidney. — Higgins [Ann. Surg., 1931, 93, 868) 
states that solitary cysts of the kidney are of more frequent occurrence 
than is apparent from the literature. A roentgenogram may reveal the 
presence of a cyst, especially if it arises from the lower pole of the 
kidney. Pre-operatively, a pyelogram may show a normal kidney. 
Functional tests may be normal and there may be no urinary symptoms. 
Conservative renal surgery is the indicated treatment for a solitary 
cyst either by dissection of the cyst away from the kidney tissue or by 
the removal of the cyst together with a small wedge-shaped portion of 
the pole of the kidney. This will then allow adequate approximation 
of the kidney tissue. Nephrectomy shd'jild be performed only in the 
presence of some coexisting renal pathologic condition, such as tumor, 
tuberculosis or calculi, if deemed advisable. 


Fractional Gastric Analysis in 200 Cases of Duodenal Ulcer. — 
Bockius, Glassmike and Bank {Am. J. S^irg., 1931, 12, 6) assert that 
the fasting residuum in many cases is characteristic. The quantity of 
the residuum is greater than normal, averaging 67 cc. It might be 
described as a thin, watery opalescent fluid often having a faint greenish 
or bluish tint. In 39 per cent of cases the residuum contained gross 
bile, a much greater incidence than in normal individuals. A post- 
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prandiaHiyperacidity was present in 84 per cent of cases. This per- 
centage is slightly higher than any previous series reported. The finding 
^of subnormal acidity is so infrequent in duodenal ulcer that one should 
'hesitate before making a positive diagnosis of ulcer of the duodenum, 
if the acidity is subnormal. The review stresses the significance of 
delayed, motility as determined by the fractional analysis in study of 
the patient vdth duodenal ulcer. The literature contains very little of 
value bearing on the effect of medical treatment in cases of duodenal 
ulcer as determined by the method under discussion. The incidence 
of cases having an ulcer relapse is recorded. The degree of gastric 
acidity seems to bear no relationship to the tendency to recurrence of 
symptoms. That is, relapses were not more frequent in cases showing 
extreme hyperacidity at the time of original examination than in cases 
with lesser grades of acidity. However, if repeated examinations show 
a tendency for the acidity to mount even higher, a recurrence should 
be anticipated. The majority of cases showing this tendency developed 
a return of symptoms. If, after four to six weeks of a strict hospital 
regimen, the fractional test shows a Grade II or greater delay, medical 
treatment is doomed to failure and surgery had better be advised. 


The Transmission of Syphilis by Blood Transfusion.— Polayes and 
Ledeeer {Am. J. Syph., 1931, 15, 72) state that the attention of the 
medical profession is called to the possibility of transmitting syphilis 
from donor to recipient or nice versa in the performance of blood trans- 
fusions. Ten cases of this nature reported in tlie literature since 1917 
are reviewed and an additional case of an infant developing syphilis 
following a blood transfusion is described' by the VTiter. Difficulties 
are encountered in determining whetlier or not the blood of a given 
donor is infectious. Cases are cited to prove that neitlier the absence 
of clinical signs nor a negative blood Wassermann reaction entirely 
excludes tlie possibilities of the existence of syphilis in the donor. _ It 
is urged that family donors should submit to the same rigid physical 
and serologic examination as professional donors, because in a large 
percentage of the cases family donors were responsible for the trans- 
mission of sy’philis to the recipients. 


THERAPEUTICS 


UNDER THE CHARGE OF . 

CARY IJ.GGLESTON, M.D., 

ASSISTANT PROFESSOR OF CLINICAD MEDICINE, CORNEDL UNIVERSITF .MEDICAL COLLEOE, 

NEW FORK CITT, 

AND 

SOMA WEISS, M.D., 

assistant professor of MEDICINE, HARVARD MEDICAL SCHOOL, 

BOSTON, MASS. 


Intramuscular Use of Liver Extract.-It is now established tliat 
.vto^ts of unusuallv small amounts of liver administered intravenously 
arTntramusciilarly will induce a remission m patients with pernicious 
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anemia. For patients who are very sick, or who require large amounts 
of the effective principle by mouth, or who are unable to take the 
extracts orally, Strauss, Taylor and Castle (J. Am. Med. Assn., 
1931, 97, 313) developed a product which is suitable for intramuscular 
use. The starting point in the.preparation of this liver extract was the 
so-called “G fraction” of Cohn, Minot and their , associates (Liver 
Extract No. 343 N. N. R,.). An.^amount of this, derived from 10 kg. 
of liver, was poured into 1600 cc. of distilled water and the solution 
effected so far as possible by stirring and raising the mixture to the 
boiling point for five minutes. “ During the warming of the solution, 
6 cc. of tricresol was added and the mixture allowed to cool to room 
temperature. Seventy-five cubic centimeters of 5 normal sodium 
hydroxid was added to bring the solution to about pH 7.4 and 2.5 gm. 
of dihydrogen sodium phosphate dissolved in 10 cc. of distilled water 
was added to act as a buffer. The pH was checked. The volume was 
made up accurately to 2000 cc. and the solution allowed to stand in 
the icebox for 2 days. The supernatant liquid above the precipitate 
was removed by decantation and passed through a good grade of 
filter paper. The exti’act was tlien run tlmough a Berkefeld filter and 
put up in 10-c'c. amounts in glass vials with small rubber corks subse- 
quently coated with collodion. Sterility tests were performed.- Each 
vial contained the extract derived from 50 gm. of liver.” The extract 
thus prepared was injected intramuscularly into each of 3 patients in 
amounts of 2 cc. derived from 10 gm. of liver. These patients felt better 
within 2 days; within 3 days an increase of the reticulocytes occurred, 
which reached its maximal level within 5 to 7 days. The red blood cell 
count increased rapidly. The intramuseular injections of liver extract 
caused no untoward reactions. The authors recommend that in severely 
ill patients a total of 4 cc. of the extract should be injected, preferably 
at two different cites. This should be followed by daily injections of 
2 cc. The authors claim that the intramuscular administration of this 
liver extract may be particularly valuable in very sick patients, in 
patients who require unusually large doses of liver extract by mouth 
in order to induce remission and for improvement of the cord symptoms. 
The extract has also an advantage from an economic standpoint. 


Arsenic as a Therapeutic Agent in Chronic Myelogenous Leukemia. 
— Forkner and McNair Scott {J. Am. Med. Assn., 1931, 97, 3) 
studied the effects of the administration of solution of potassium 
arsenite (Fowler’s solution) in 10 cases of chronic myelogenous leukemia. 
Nine of these cases have shown entirely similar responses to the treat- 
ment. There has occurred a reduction of the white blood cell count 
to normal or nearly normal, an arrest of the progress of the anemia, a 
reduction in the size of the spleen and liver, and improvement in the 
patient’s general condition. One patient failed to respond. The grad- 
ually increasing amounts of Fowler’s solution administered varied up 
to about 50 minims daily. If indicated, the administration was tem- 
porarily discontinued. In general, it is advisable to administer the 
drug rather rapidly until the desired effect is produced or until intoxi-' 
cation occurs. The solution should then be discontinued for 4 to 
6 days and resumed in small daily doses. The explanation of how the 
beneficial tlierapeutic changes are brought about is not discussed. The 
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results of treatment are in many respects analogous, it is claimed, to 
those produced by Roentgen rays and by radium. After complete 
withdrawal of the drug the white blood cell count remains low for about 
3 weeks and then usually rises rapidly to or above the initial count. 
The administration of the drug should always be controlled by frequent 
blood examination. During the treatment the immature cells markedly 
decreased both absolutely and relatively. Frequently with the fall in 
the number of leukocjdes, a relatively increase in the number of mono- 
cytes and basophilic granulocytes and an increase in the number of 
nucleated red corpuscles occurred. . No essential change was observed 
in the number of blood platelets. Biopsy of the bone marrow suggested 
a return to red. The metabolic rate has been reduced to approximately 
normal levels. The authors claim that solution of potassium arsenite 
is of definite value in the palliative treatment of chronic myelogenous 
leukemia and perhaps can be used in conjunction wdth Roentgen therapy 
for the best sort of palliative treatment. The improvement can be 
maintained at least for a few months bj' the regular administration of 
small doses of the drug. 


PEDIATRICS 


UNDER THE CHARGE OE 

THOMPSON S. WESTCOTT, M.D., and ALVIN E. SIEGEL, M.D., 

OP PHILADELPHIA. 


Poliomyelitis.— Campbell and Mibskt (Arc/i. Fed., 1831, 47, 543) 
discuss this disease very fully. Tliey state that the following are the 
pathologic changes in the nervous system: Temporary meningitis due 
to mononuclear infiltration; edema with destruction of anterior horn 
cells whicli are poisoned bj'’ the toxin and strangled by the edema; 
general perivascular round cell infiltration; punctate hemorrhage, 
due to rupture of the pial vessels; shrinkage and lysis of anterior horn 
cells which become invaded by polymorphonuclear leukocytes; sclerosis 
in tlie late cases. Tlie prophylactic treatment consists of the use of 
convalescent serum in doses of from 10 to 20 cc. at intervals of 4 to 6 
weeks during the epidemic. In the preparalytic stage the treatment 
consists of the administration of convalescent poliomyelitis serum. 
This ma;)" be given intrathecally, intramuscularly or intravenously. 
At die onset of paralysis massive doses of convalescent poliomyelitis 
serum may be of some value. In the postparalytic stage the treatment 
is principally orthopedic care. 


Synostosis of Cranial Sutures.— Jacobsen (Jrc/i. Fed., 1931, 47, 
556) reports 5 cases of svnostosis of the cranial sutures which were dis- 
coverecl 'during a period of G-months. In each of these cases tlie cranial 
deformities were the result of premature union of the sutures. In most 
of the cases the deformity was an o.x.vcepha]y, but m one a plagio- 
cephalv developed. This deformity was extreme and ofiered an cxcel- 
\ent opportunity at autopsy to study a severe case. In this c.isc t he 
brain was carefully studied for evidence of an abnormality winch might 
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account for the closure of the sutures on the one side before those on the 
other side. No changes in the brain were found except those which 
seemed to be the result of the abnormal shape of the skull. Psycho- 
metric tests on these children indicated that the mentality was little, 
if at all, below that of normal children. In only one case was there 
' much disturbance of \dsion, although it is possible that symptoms may 
develop in others later. Oxycephalic individuals as a rule have defec- 
tive sight. The complaints are proptosis, headache, divergent strabis- 
mus, nystagmus and failure of vision. The most characteristic finding 
is optic neuritis. This is caused by increased intracranial pressure, small 
size of the optic foramina, upper deflection and stretching of the optic 
nerves as a result of bony deformity, and vascular conditions such as 
' defective arterial supply or restriction of the venous return. The 
increased intracranial pressure was demonstrated by Roentgen ray 
pictures in all of the cases of this series. Various etiologic factors have 
been suggested as the cause of premature synostosis of the cranial 
sutures. Among these have been rickets, syphilis, fetal meningitis, 
pituitary disturbance and lymphatic polyglandular dystrophies. Hered- 
ity is though to play little part in the etiologj^ but in this series 2 of the 
cases Avere brother and sister. The mother of these children was not 
oxycephalic but had unusually prominent ej'es and a divergent strabis- 
mus. Tavo of her sisters Avere similarly affected. In these three sisters 
there must haA’^e been localized synostoses. 


The Cure of Infantile Rickets -with Tungsten-filament Radiation. — 
Gerstenberger and Horesh (/. Am, Med. Assn., 1931, 97, 766) used 
the CX Mazda lamp Avhich is a 115-A'^olt 500-Avatt tungsten filament 
housed in a Corex-D glass bulb of 1 mm. thickness, Avhich has been 
frosted on the inside, and Avhich transmits light AvaA^es down to 2800 
Angstrom units. Three moderately severe rachitic infants, of whom 
2 Avere negroes and 1 Avhite, were cured, as shoAvn by blood and Roent- 
gen examinations, by daily 12-hour exposures to suberythemal doses 
of tungsten-filament radiation. The lamp Avas suspended in oxidized 
aluminum reflector from the ceiling of a room at a distance of feet 
above the bed level. This represented a total daily illuminating intens- 
ity of about 900 footcandle-hours or an average of illuminating intensity 
of 75 footcandles. The accuracy of the method of checking the rickets 
before exposure to the lighting scheme and the uniformity in the positive 
results obtained in each infant make the small number of 3 patients 
dependably accurate for the draAving of conclusions. The infants were 
dressed in shirt, diaper and booties, which left the head, neck and the 
greater part of the legs free for exposure. Goggles were used during the 
first fcAV days, but Avere discarded Avithout harm, because of the annoy- 
ance produced by the moisture collecting under them. No erythema 
Avas ever obserA^ed, although a mild but definite pigmentation gradually 
developed over the exposed areas. The negro infants perspired rather 
regularly, Avhereas the AAdiite infant showed sweating usually only after 
taking his bottle. This difference probably Avas due principally to 
increase of absorption and the decrease of reflection of the rays by the 
skin of the colored children, aaRosc bodies responded as physical black 
bodies. No discomfort Avas noticed in the eyes, on the skin or on the 
mucous membranes. Infections of the upper respiratory tract that Avere 
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present when the observations were begun were not prevented from 
recurring, although they seemed to have become less severe. The 
results of the observations made, especially in view of the fact that 
curative dosage is larger than its preventive dose, indicate that the 
“dual-purpose lighting’^ as proposed by Luckiesh, probably will 
become feasible. A fourth infant was exposed front and back, at a dis- 
tance of 80 cm. for 1| hours to an intensity of illumination of 1200 foot- 
candle-hours_ produced by a portable unit with resultant complete 
healing within weeks of the moderately severe rickets as shown by 
blood and Roentgen examination. 


Pulmonary Tuberculosis in Children,— Lestocquoy (Medecine, 1931, 
12, 361) feels that it us the clinical observation of tuberculous children 
which furnishes the elements for the prognosis and the indications for 
the treatment. The weight curve, the improvement or the change in 
the general condition, and the temperature curve are the first and most 
important means of evaluation. The monthly taking of a Roentgeno- 
gram of the chest and its comparison with the preceding Roentgeno- 
grams must be considered as an absolutely necessary procedure. He 
considers no less important the use of a negatoscope. Monthly stomach 
lavages and the examination of the gastric contents for tubercle bacilli 
furnish , new information of prognostic value. The new methods of 
blood examination and the speed of the erythrocyte sedimentation 
should be used. The author groups the indications for therapeutic 
pneumotliorax under two headings. The diagnosis of the nature, site 
and extent of the lesions is based on knowledge of the family history, 
skin reaction and roentgenography and sputum examinations. The 
prognosis is based on weight curve, temperature curve and roentgeno- 
graphic developments. It is absolutely necessary in children as well 
as in adults that the treatment be individualized. 


DERMATOLOGY AND SYPHILIS 
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JOHN H. STOKES, M.D., 

.pjtOfjjSSOR OF dermatology AND SYPHILOLOGT, SCHOOL OF MEDICINE. 
tTNIVEBSITY OF PENNSYLVANIA, 

AND 

VAUGHN C. GARNER, M.D., 

ASSIST.4.NT PROFESSOR OF DERilATOLOGY AND SYPHILOLOGY, SCHOOL OF MEDICINE, 
UNIVERSITY OF PENNSYLVANIA. 


The Contact or Patch Test in’ Dermatology.— After outlining the 
simnlicitv of the method of performing a patch test, Sulzberger and 
^YlSE (Arch. Dermat. and Suph.. 1931, 23, 519) stress its importance 
in the investication of cases of acute eczematous dermatitis of uncertain 
etiolog^^' It^is of little value in cases of chronic hchemfied eczema, 
neurodermitis, seborrheic dermatitis, urticaria and noneczematous drug 
eruptions The chief value of the patch test is in the stud^ of occupa- 
3 dermatitis, in dermatitis venenata and in drug eruptions of eczc- 



DERmTOLOGY AND SYPHILIS 


725 


matous type — in other words, in all the more superficial acute or 
subacute eczematous reactions, whether from endogenous or exogenous 
causes. The authors caution against accepting as positive any sub- 
stance which has not prexdously been investigated on normal skins to 
prove that it is not in itself a primary irritant. This is well illustrated 
in tlie case of soaps which, unless reduced to an emulsion sufficiently 
dilute to be injurious to normal skins, may give rise to false positive 
readings. Furthermore, a positive test does not i-pso facto establish 
the relationship of the reacting substances to tlie dermatosis under 
investigation. A clear history of the opportimity for contact with the 
particular substance is essential. In addition, to be of diagnostic 
significance, the reaction must take tlie form of the dermatitis being 
investigated, that is, it must be an eczema of some land. The authors 
reemphasize tlie question of polyvalent sensitizations, and state that 
a dermatitis so complicated may continue when only one of the causa- 
tive factors is unearthed by patch testings. Furthermore, since 
spontaneous desensitization may occur, a negative patch test does not 
necessarily exclude the instrumentalitj’’ of a substance which, from 
the history, seems a possible source of irritation. Subsequent re- 
testing may establish its relationship to the eczematous reaction. The 
question ia further complicated by the phenomena of local hypersensi- 
tiveness and immunity. For example, a local dermatitis may not be 
productive of generalized skin hypersensitiveness. Consequently the 
patch test may be negative to the known cause of the dermatitis. 
Despite these reservations, the authors conclude that the patch test is 
invaluable in the investigation of dermatitis of the eczematous type 
and should replace the scratch and intradermal methods in the study 
of such problems. In properly selected cases one may expect about 
a 30 per cent incidence of positive patch tests, and in this group such 
confirmatory evidence is invaluable from the therapeutic standpoint. 


Reactions of the Skin Following the Intradermal Injection of 
Arsphenamin. — Moore, Woo, Robinson and Gat {Arch. Dermat. and 
Sypli., 1931, 23, 74) have carried out intradermal tests with arsphena- 
min products in four groups of persons; (1) 36 normal controls; (2) 
61 patients with syphilis, most of whom had received therapeutic 
injections, of arsphenamin without the occurrence of reactions of the 
dermatitis group; (3) 19 patients with allergic instability (hay fever); 
(4) 35 patients who had suffered from a postarsphenamin dermatitis. 
In about 60 per cent of normal persons a delayed reaction, “flare-up,” 
developed at the site of intradermal injection after an incubation period 
of from 3 to 4 weeks. This has been interpreted as evidence of sensi- 
tization to arsphenamin. In a small proportion (44 per cent) of 
syphilitic patients under treatment similar reactions, which are less 
severe and extensive, developed which appeared earlier (in from 2 to 
3 weeks) than in normal controls. This reduction in incidence and 
severity and the shortening of the incubation period were attributed 
to the desensitizing effect of previous or simultaneous intravenous 
administration of arsphenamin. In all except 1 of the 19 patients 
with hay fever tested much more violent and severe reactions developed, 
appearing earlier (in from 1 to 2 weeks) than in either of the control 
groups. This is interpreted, not as a sensitization to arsphenamin, but 
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as probably due to local autoinoculation of the sensitized patient with 
Ins own antigen (pollen) in an inflamed area (Auer's phenomenon), 
in the case of 35 patients with postarsphenamin dermatitis strongly 
positive reactions, appearing much earlier (in from 2 to 7 days) than in 
any of the other groups, occurred in 70 per cent of those who had had 
the exfoliative type of dermatitis, and in only 11 per cent of those who 
had other types of rashes. A negative skin test in postarsphenamin 
dermatitis does not indicate the absence of arsphenamin hypersensi- 
tiveness, in the opinion of the authors, since negativel^’^ reaeting patients 
Jiave often had repeated generalized rashes on attempts to administer 
therapeutic doses of these drugs. 


GYNECOLOGY AND OBSTETRICS 
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CHARLES C. NORRIS, M.D., 
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Irradiation of Cervical Cancer, — There have been frequent changes 
of methods at The Mayo Clinic since the inception of irradiation treat- 
ment of cancer of the cervix in 1915 according to Bowing and Fricke 
{Minn, iicdicinr, 1931, 14, 237). At present, intensive fractional 
dosage is employed, a massive dose being applied over a period of 2 to 
3 weeks. The radium is used in S applications, being applied intra- 
cervically, interstitial ly, within the uterus and vaginally followed -by 
1, 2 or 3 courses of Roentgen treatment. The 50-mg. universal tube 
filtered through 1.5 mm. of monel metal or a tube containing 50 milii- 
curies of radon, enclosed in 0.5 mm. of silver and 1 mm. of brass is tlie 
usual radium applicator- employed. The duration of each treatment is 
12 to 14 hours. The entire length of the cervical canal and uterus is 
treated, applying 2 treatments to each 2.5 cm. of canal. In large cauli- 
flower growths, radium in ‘platinum neerlles is implanted, distributing 
the energy equally throughout the mass. The vaginal applications are 
made to the face of the cervix and in each fornix; the radium, besides its 
covering of monel metal, is shielded by 2 mm. of lead and 1 cm. of Para 
rubber. Treatments are given under direct inspection with the patient 
in the knee-chest position. Anesthesia is not required although a seda- 
tive is often given hypodermically. Seventy-five per eent of the early 
cases treated obtained a 5-year cure, while 61.53 per cent of the border- 
line, 21.49 per cent of the inoperable and 24.82 per cent of tliose with 
modified lesions obtained 5-year cures. The hospital mortality over 
a 10-vear period has been 1 per cent. A study of 417 eases of cancer of 
the cervix treated at the State Institute for the Study of Alahgnant 
Disease at Biifl'alo bv the combination of radium and Roentgen irradia- 
tion has been presented by Schreinek and Kre.s.s (Am. ,/. Ronifr/rn- 
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ology, 1931, 25, 359). Using tlie Schmitz classification of the stage of the 
disease, they were able to obtain 5-year cures in G2.5 per cent in Group 1 ; 
27.7 per cent in Group 2; 13.2 per cent in Group 3; 1.1 per cent in Group 
4; and 6.5 per cent in Group 5. Combining Groups 1 and 2 winch were 
the operable cases, 38.4 per cent have been clinically well over 5 years, 
while combining Groups 1, 2, and 3 in which at the time of admission 
it was thought possible to efl'ect a cure, there were 37 out of 181 or 20.4 
per cent clinically well over 5 years. These cases were all treated prior 
to 1926 and they believe that the improvement in teehnique since then 
should give better results in the cases treated since that time. 


Salpingography. — The question has often been raised as to the ulti- 
mate fate of the oil which is injected into the Fallopian tubes in the 
performance of salpingography and the answer that is usually given 
is that it is gi'adually absorbed. Such an outcome does not always 
occur however, as evidenced by a case reported by Novak {Zentralbl. f. 
Gyn., 1931, 55, 1449) in which lipiodol was found to be present in large 
amounts in closed tubes 15 months after it had been injected by way 
of the uterus for diagnostic purposes. The oil was found not only in 
the lumen of the tubes but upon microscopic examination it was seen 
to be present in the walls of the organs. Although no definite destruc- 
tive changes were present, Novak feels that salpingography is by no 
means the harmless and safe method of examination which many 
investigators claim for it and tliat in most cases it would be much simpler 
and less dangerous to employ the tubal insufflation test in which only 
an absorbable gas is injected. 


OPHTHALMOLOGY 
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Hemorrhagic Retinal Lesions in Bacterial Endocarditis (Roth’s 
- Spots). — Doherty and Trubek (J. Am. Med. Assn., 1931, 97, 308) 
think that the characteristic I'etinal lesion of subaeute bacterial endo- 
carditis is a canoe-shaped hemorrhagic spot with a light central area, 
situated in the most superficial portion of the nerve fiber layer. This 
type of hemorrhage appears suddenly and may remain only a few days. 
Quite similar hemorrhages were seen in se^’^ere pernicious anemia and 
were also observed immediately after a transfusion in a patient with a 
fever .of unexplained origin. Round, elliptic or flame-shaped hemor- 
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rhagic spote without light centers may also be seen in subacute bacterial 
endocarditis but they are not pathognomonic* Lesions ■were found at 
some time in the retina of 11 of 25 patients with subacute bacterial 
endocarditis who were observed during their stay in the hospital. In 6, 
all or most of the hemorrhagic areas showed tire typical white centers. 
In 4, the hemorrhages were atypical. In 1, round, white spots were 
present in the retina -without hemorrhages. Histologically, these were 
found to be localized nodular swellings of the nerve fiber layer made 
up of a homogeneous mass simulating coagulated albuminous material 
■without cellular infiltration. In 8 of the 11 cases blood cultures were 
positive for nonhemolytic streptococci, and in one other crushings of 
the valvular vegetations showed numerous streptococci. In 1, blood 
culture revealed a meningococcus. The retinal lesion is of diagnostic 
but not of prognostic value in subacute bacterial endocarditis, as it 
may appear and disappear in successive crops several months before 
death. In acute bacterial endocarditis a similar but more extensive 
retinal lesion may be seen as a late manifestation. There is edema of 
the retina with multiple discrete lesions, punctate elliptic hemorrhages 
with or without light center, or simply white spots. A histologic- speci- 
men from a case of acute bacterial endocarditis showed moderate 
edema of the retina with scanty polymorphonuclear infiltration of the 
nerve fiber layer, and localized lesions of the nerve fiber and ganglion 
cell layers consisting either of extravasated blood %vith neighboring 
edema and lymphocytic and polymorphonuclear infiltration or of poly- 
morphonuclear infiltration alone. The choroid was relatively free of 
disease, containing only an occasional focal lymphocytic infiltration. 


Retinal Changes Due to Hypertension and Hypertonicity.— Guist 
{Mei. Klin., 1931, 27, 195) believes that because of the relative thinness 
of their walls the retinal veins show evidences of primary hypertension 
earlier tlian do the retinal arteries. When the blood pressure is elevated, 
before the arteries show any visible sclerosis, the thinner-walled vessels 
will become dilated and tortuous at the points of entrance of the blood 
from the arterial capillary into the venous system. Tliis dilation -will 
be evidenced by corkscrew- tortuosity of the terminal vessels, especially 
in the macular region. By a study of the changes in the retinal vessels 
it is possible to differentiate tlie trvo main types of hj-pertension 
described by Pal, primary hypertonus and toxogenic hypertension. In 
primary hypertonus the arterial -w-alls become thickened but the -walls 
of the veins remain normal. This can be demonstrated histologically. 
The thickening occurs in the media of the arterial w-all. Ophthalrno- 
scopically, the small veins show- corkscrew tortuosity while the veins 
in the neighborhood of the papilla appear normal, and pressure phenom- 
ena are seen at the arteriovenous crossings.- In the early stages the 
vein is pushed back into the retina and appears narrowed on either side 
of the artery. IWien the arterial wall is definitely thickened, tlie vein 
in addition appears to be interrupted on either side of tlie artery. 
This marks an advanced stage of primary hypertonus. Advanced 
tliickening of the arterial walls may also be e-\-idenced by )'’iute strips 
accompanying the arteries throughout tlie retina. Choked disks ma.v 
be pr^ent in this tj-pe of hypertension as an evidence of increased 
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inti-acranial pressure resulting from the hypertension. , Intraocular 
hemorrhages may occur through rupture of a vein wall as a result of a 
sudden rise of pressure. In toxogenic hypertension the walls of both 
arteries and veins are tliickened as evidenced by white strips accom- 
panying both types of A'essels in the retina. The terminal veins are 
not tortuous. The arteriovenous crossings are characterized by pressing 
forward of the artery toward the vitreous and narrowing and interrup- 
tion of the vein on either side of the artery. The most typical form of 
toxogenic hypertension is lead poisoning. A similar picture is seen in 
secondary contracted kidney in )vhich tlie vascular changes may be 
accompanied by retinitis. Histologically, the walls of arteries, veins 
and capillaries arc found to be uniformlj' thickened in both retina and 
choroid. The changes in the walls of the retinal vessels remain as 
evidence of the hypertensive disease even if the blood pressure falls. 
The tortuosity of the veins resulting from venous stasis differs from 
that associated with hypertension in that it is seen in the veins around 
the disk and decreases in the smaller peripheral veins. 


Lymphorrhagia Retinae Traumatica. — Rados {Arch. Ophihal., 1931, 6, 
93) reports a case of traumatic retinal lymphorrhagia following a fall 
from a horse with some compression of the thorax but without fracture 
of the skull or loss of consciousness. The patient complained of blurring 
of vision in the left eye shortly after the accident. Seven days later 
numerous white, shiny spots varying in size from one-half to 1 disk 
diameter were seen in the retina, encircling tlie disk and macula but 
leaving the macula free. The spots were situated in the inner layers 
of the retina, sometimes covering the vessels and arranged mainly 
along the veins. There were a number of small striate hemorrhagic 
areas around the disk and a preretinal hemorrhagic area nasal to the 
disk and one below the macula. The disk was clear. Folds were present 
in the retina between the disk and the macula. The retinal veins were 
markedly dilated and tortuous. These lesions cleared up in 4 weeks 
and the vision returned to normal. All the previously reported cases 
of this type followed head injuries, usually with fractures of the skull 
or severe concussion. Rados believes that the white patches are caused 
by the escape of fluid through small ruptures in the perilymphatic 
spaces around the retinal veins following a sudden increase in the pres- 
sure of the cerebrospinal fluid in the cranial cavity and the resultant 
forcing of the fluid into the vaginal spaces of the optic nerve with which 
the lymph spaces of the central vessels directly communicate. The 
prompt appearance of these patches (observed in 1 case 20 hours after 
the injury) and their relatively rapid disappearance indicate that the 
patches are due solely to the imbibition of fluid into the retina and 
not to secondary changes such as swelling of the axis cylinders and 
degeneration of the glial tissue. Cases in which white patches in the 
retina are associated with choked disks probably do not belong in this 
group. These cases are most often unilateral. , While they usually 
follow head injuries, Rados believes that compression of the thorax or a 
sudden shortening of the spinal column can cause sufficient forcing 
of fluid into the cranial cavity to produce the retinal picture. 
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Peritonsillar Abscesses. — Endeavoring to define the anatomic rela- 
tionship of peritonsillar abscesses, Canuyt (Ann. d’otolaryngoL, 1931, 1, 
61) examined roentgenologically the localization of lipiodol injected 
into the faucial areas of cadavers and into previously aspirated peri- 
tonsillar abscess cavities in vivo. By these procedures it was learned 
that the abscesses occurred most frequently above and laterally to the 
tonsil— in the loose areolar tissue between the so-called tonsillar capsule 
and its pharjmgeal bed. At times the lipiodol extended posteriorly, 
but never outwardly into the deeper cervical structures. For early 
diagnosis the author advocates exploratory paracentesis — by intro- 
ducing a needle of wide caliber through the anterior pillar just laterally 
to the tonsil in the upper two-thirds for a distance of approximately 
1.5 cm. Claims for efficacy of local anesthesia are made. Pus having 
been recovered on puncture, the anterior pillar is incised vertically from 
the upper pole of tonsil to the level of the lower third molar for a dis- 
tance of 1.5 cm., keeping outside the capsule of the tonsil. If the pus 
is not encountered at this depth, the cavity is entered by a blunt instru- 
ment. Tonsillectomy during the acute stages of a quinsy is countenanced 
but not championed as a routined measure. 
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AND 
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ROCHESTER, WINN. 


Necessity for Accurate Technique in Oral Cholecystography.— 
Of the two methods of cholecystography, the oral method of adminis- 
tering the opaque dye is far more extensively employed. A^et it is widely 
assumed to be considerably less accurate than the intravenous method. 
Kirklin (/Im. J. Jionif. and Rad. Thcrap., 1931, 25, 595), however, is 
convinced that this assumption has been derived from the experimental 
period of' cholecystography when the methods of oral administration 
were diverse and'highly imperfect, and that, if a rational and punctilious 
technique is emploved, the diagnostic results following oral administra- 
tion of the dye are fullv as reliable as when it is gi\-en infra\-enously. 
Experience has shown 'that (1) the drug .should be administered m 
sufficient quantity and freely absorbable form; (2) it should be so given 
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that it will not tend to excite nausea, vomiting or catharsis; (3) it 
should be taken into the stomach immediately after a full meal contain- 
ing a minimal quantity of fats; (4) purgatives and medicaments that 
may affect the motility or absorbability of the bowel or the function 
of tlie gall bladder shoidd be interdicted during and shortly before the 
examination. In compliance with these and other requirements, the 
author employs the following routine technique at the Mayo Clinic: 
Sodium tetraiodophenolphthalein is dispensed to tlie (adult) patient 
in a uniform dose of 4 gm. freshly dissolved in 30 cc. of distilled water. 
He is instructed to mix the solution with a glassful of grape juice, 
orange juice or carbonated water and to drink the mixture immediately 
after the evening meal at G p.m. It is urgently insisted that the meal 
be of substantial amount, reasonably free of butter, cream and other 
fats, and followed at once by the dye. Laxatives and other medicines 
are forbidden. At 7 a.m. on the morning of the test the patient takes 
a rectal injection of warm soap suds and continues until the enema 
returns clear. He is directed not to eat breakfast but is permitted to 
have water, black coffee or clear tea. Roentgenograms are made at 
8 A.M., 10 a.:m. and 2 p.:m. BetAveen the second and third sets of chole- 
cystograms, the patient is directed to take with the noon meal a glassful 
of milk and cream or the equivalent in other fats if preferred. Items 
in the roentgenographic technique include a flat Potter-Bucky dia- 
phragm high milliamperage, short exposure time, prone position of the 
patient in a comfortable posture, immobilization by a eanvas strap 
drawn tightly over the back, and exposure in arrested respiration after 
deep ex-piration. 

Intragastric Photography.— Thal {Radiological Review, 1931, 5, 113) 
has for 2 years employed intragastric photography successfully in the 
demonstration of gastric lesions. Under fluoroscopic control a miniature 
camera is introduced into the stomach in the manner employed for 
passing a lavage tube, and the stomach is inflated with air. The 
camera carries eight small films, two of Avhich are directed toward the 
lesser curvature, tAvo each tOAA'ard the anterior and posterior walls, and 
tAAm toAA’^ard the greater curvature. This practically coA’^ers an area of 
5 or 6 inches longitudinally and includes the entire circumference of 
this section. The double vieAA's furnish stereoscopic prints on enlarge- 
ment. They exhibit small ulcers and otlier minute lesions Avhich may 
not be demonstrated by other means. The method can be used Avith 
rapidity, and with ease and safety to the patient. Its greatest value 
is Avhen taken in conjunction AAUth careful roentgenologic examination. 

Biologic Sources of Radioactivity. — In consonance Avith the findings 
of PoLiTZER, Guravitch, Clark and other inAmsti gators, Watters 
{Arch. Phys. Therap., X-ray and Radium, 1931 12, 272) finds that living 
plants and. animals, including man, show a characteristic radioactiA^e 
intensity. The radioactivity is so slight that instruments of gi’eat 
sensitivity are required, and Watters has deAused an improA’-ed apparatus 
for this purpose. The hand, being the most accessible part of the human 
anatomy, Avas subjected to inA^estigation, and Avas found to yield similar 
radiation measurements in all persons examined. The Avork Avas 
confined to normal persons, and it is not as yet knoAAm Avhether radia- 
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tion is altered by disease. Quantitatively the tongue gave oif three 
tunes as much as the hand. About one-fourth of that emitted by the 
hand was given off by the cheek and forehead. Violent exercise seem- 
ingly produced a marked increase in the radiation output. Fatigue, 
however produced, increased the output. The radiation from fruits 
and, vegetables when held_ between the cupped hands for 30 minutes 
increased to more than twice the normal, and was equal to that of lie 
subject. Ea^^s from the hand will penetrate paper, photographic film, 
and 1 mm. of aluminum. The ra^^s are hindered by a vacuum and 
are influenced by magnets. 


The Roentgenologic Demonstration of Polypoid Lesions and Poly- 
posis of the Large Intestine. — The commonly used opaque enema will 
often e,xhibit pol 3 q)oid growths of the large bowel, but the results 
obtained by this method are not consistently reliable. A few years ago 
Fischer conceived the idea of emplojdng air in combination with the 
enema and found it superior to ordinary procedures for demonstrating 
colonic lesions. Weber (Am. J. Roent. and Rad. Therap., 1931, 25, 
577) has further modified Fischer’s method with excellent results 
especially in exhibiting poljqjs. On the day before the examination 
the patient abstains from the evening meal and takes 2 ounces of castor 
oil. Next morning the bowel is cleansed by one or two plain enemas. 
At the laboratory an opaque enema with a consistence of heavy cream 
is administered, and the appearance of the bowel is studied fiuoro- 
scopically. The patient is then required to evacuate the enema as 
completely as possible, but a thin coating remains uniformly distributed 
over the intestinal mucosa. Then under fluoroscopic control the colon 
is inflated with a hand blow'er equipped with a self-retaining tip. Care 
is exercised not to overdistend any of the segments. After the bowel 
is inflated, the tip is removed, and stereoscopic roentgenograms are 
made. By these modifications, which comprise chiefly an almost 
complete evacuation of the enema and stereoscopic roentgenograms 
the internal topography of the bowel is exhibited throughout in minute 
detail, overlying loops of intestine can be studied separately in the 
stereoscopic view, and polypoid ^ow'ths, however small, are readily 
discerned. 


The Cancer Problem, Present and Future.— Statistics, declares 
Kbaemer (Am. J. Roentgen, and Rad. Therap., 1931, 25, 793) show 
that 1 person out of every 9 is afflicted with cancer at some time in his 
life. Seventy per cent of persons attacked'by cancer die from its effects, 
and in the remaining 30 per cent practically all the cancers are found 
and treated at an early stage. Since 1916 the cancer death rate in the 
United States increased from Sl.l per 100,000 to 95.6 in 1927, or 
approximatelv 18 per cent. Search for the cause of cancer, for improve- 
ment in its diagnosis and for efficient treatment continues actively. 
In regard to therapv the author believes that, as an adjunct to surger.v, 
Roentgen ravs and radium, lead has a distinct place in the treatment 
of cancer, but should never be used alone as a major treatment nor 
used with idea of breaking down a large tumor by causing thrombosis 

of its vessels. 
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NEXJEOLOGY AND PSYCHIATEY 
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AND 

GEORGE JOHNSON, M.D., 

instructor in psychiatry in the university OF COLORADO. 


Diffuse Progressive Degeneration of the Gray Matter of the Cere- 
brum.— Alpere {Arch. Neurol, and PsychiaL, 1931, 15, 469) presents 
in great detail his gross and histopathologic studies of the cerebrum of 
a child who was apparently normal until the age of 3 months, when she 
suddenly began to cry a great deal, especially at night. She began to 
have attacks wherein she became completely stiff. Later she had 
convulsions of the entire body, during which her face was drawn to the 
left. Her physical examination showed slightly increased reflexes, 
underweight, unable to hold up her head, fixed pupils, pale optic nerves 
and a tendency to sleep much of the time. She seemed subnormal 
mentally. Laboratory examinations of the blood and spinal fluid were 
entirely negative. She was admitted to the hospital where she exhibited 
motor restlesness and a general intermittent rigidity of the musculature. 
On the second day in the hospital she exliibited a strabismus alternus 
and blindness. The ocular bulbs rotated downward. After cisternal 
puncture she collapsed, gradually recovered but then became progres- 
sively worse, went into a stupor and died. Gross examination of the 
brain revealed nothing other than a general softness which is found in 
a normal infant’s brain. Microscopically the changes in the brain 
could be divided into two categories: (1) Structural changes and (2) 
developmental changes. The first type was represented by peculiar 
necrotic areas spread diffusely throughout the frontal, parietal and 
occipital regions and through the caudate, putamen, palladium, thala- 
mus and pons. These were more pronounced in some places than in 
others, the whole producing a diffuse damage which tended to be more 
marked in some areas. The areas consisted of dilated capillaries, defi- 
nitely increased in numbers, from which numerous capillary buds were 
springing, accompanied by a marked loss of ganglion cells; scattered 
among the capillaries in varying relations were astrocytes, microglia 
and fibroblasts. The latter were never frequent. In the younger 
areas the astrocytes were less numerous and the microgh'a relatively 
more numerous. In the older foci the astrocytes were markedly 
increased in number. Gitter cells were infrequent, and often they were 
absent. The striking feature in the cellular reaction within these areas 
was the predominant participation of the neuroglia, with the microglia 
assuming a relatively less important r61e even in the yoxmger areas. 
The mesodermal elements were active in the multiplication of capillaries, 
and there was no diffuse deposit of connective tissue within the areas. 
The process was chiefly neuroglial with a minor participation of the 
mesodermal structures. In many regions there was a diffuse cell loss 
in the third lamina. The process was confined to the gray matter of 



734 


PROGRESS OF MEDICAL SCIENCE 


the cortex and subcortical areas, and in no instance did it spread over 
into the lyhite substance. From this it was always sharply demarcated 
in areas involving the entire width of the cortex, or it was separated 
from the wlute substance, in some instances by a relatively intact 
lamina multiformis. There was demyelinization of the cortex, strio- 
pallidum and thalamus. The entire brain showed evidences of devel- 
opmental retardation. The entire subependymal region showed a layer 
of spongioblastic cells several layers thick and well demarcated from 
the underlying white matter. Scattered throughout the entire course 
of the frontal portion of the ventricle were foci of cells situated in the 
subependymal white matter or arranged around vessels. At the frontal 
pole of the ventricle was a large focus of giant cells. The entire white 
matter throughout the brain showed the presence of large numbers of 
immature ganglion cells, numerous astrocytes and a failure of oligo- 
dendroglia cells. The astrocytes were definitely hyperplastic— not 
typical adult fibrous astrocytes but immature juvenile forms with 
definite characteristics. In the white matter there was fat in abun- 
dance, spread diffusely or concentrated in foci. The axis cylinders 
were decreased in number in the white substance in many areas almost 
absent. In the parolfactory area there wms a large focus of germinal 
cells, in the midst of which was an ependj'mal-lined pocket, and over 
the frontal cortex was a pial vessel with localized intimal proliferation. 
Many regions of the cortex showed a loss of cells in the lamina pyramid- 
alis. The author compares his case with 2 others reported in literature, 
pointing out in great detail wherein they are similar and wherein they 
differ. He remarks that: “All 3 cases presented clinical pictures of 
Little’s disease witli subnormal mentality, h;^Tierkinesias, choreo- 
athetotic movements and epileptiform convulsions.” 


Tumor of the Brain with Disturbance in Temperature Regulation.— 
Strauss and Globus {Arch. Ncxirol. and Psychiat., 1931, 25, 3) report 
in detail 3 cases of tumor of the’brain. They present an interesting 
review of the experimental work, that has been done in attempting to 
localize the center of heat regulation and note that it is rather unfor- 
tunate that there are few clinical and pathologic observations to 
support these conceptions. They add that on the other hand ample ■ 
clinical material indicates that the hypothalmus and adjacent parts of 
the diencephalon contain nuclei that regulate many of the vegetative 
functions, such as centers for carbohydrate metaboli_sm, water elimina- 
tion, protein metabolism, fat distribution, fat consumption, vasomotor 
function and the secretory activity of sweat and otlier glands. They 
furtlier conclude, “If it is recognized that the production of heat is 
dependent on the carbohydrate, protein and fat metabolism, and that 
elimination of heat is procured through vasodilatation in the skin 
sweat secretion and elimination of fluids (urme_and _sweat),_it becomes 
obvious that a heat regulating mechanism if it exists is likely to be 
located near centers that control functions essential for the maintenance 
of a balance between production and elimination of heat. This would 
seem to add weight to the belief that such a center has its location in or 
near the subthalamus.” Each of the cases presented obvious difficult 
localizing problems and lacked convincing evidence of the presence of 
an expanding intracranial lesion. In Case 1 a diagnosis of cerebral 
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tumor was considered but the lack of objective signs and the misleading 
febrile course, with memory defect and somnolence as the only neu- 
rologic manifestations, made it almost impossible to reach a definite 
diagnosis. Necropsj’' reA’^ealed 3 tumor masses which were situated 
(1) in ependymal wall of anterior horn of lateral ventricle continuous 
with a mass infiltrating the septum pellueidum; (2) involving the body 
of the corpus collosum; (3) in right hypothalmic region directly above 
the optic tract infiltrating the lateral walls and almost the entire floor 
of the third ventricle but most prominent in the region of the tuber 
cinereum and massa intermedia. In Case 2 a cerebral lesion was sus- 
pected, based on the changes in personalitj'', somnolence, headache, 
temporal anomia, slight right hemiparesis and increased deep reflexes 
on the right side. The presence of a febrile course was noted but its 
, localizing value not recognized. Autopsy revealed 2 masses which 
were located respectively (1) in the third temporal convolution of the 
left hemisphere; (2) predominately in the right wall of the third ven- 
tricle occupying a large zone in the thalamus and subthalamus — the 
subependymal zone of the third ventrieal of the left wall also being 
involved. Case 3 was diagnosed as a brain tumor probably located in 
the floor of the third ventricle. The diagnosis was based upon the 
changes in personality, slow progi-essive clinical course and a few 
objective signs. The significance of the febrile course was not re- 
cognized. Necropsy revealed a tumor of the third ventricle attached 
to or arising from the optic chiasm. In each of the 3 cases, a neoplasm 
in the subthalamic region with variable involvement of the hypo- 
thalamus and the thalamus was foimd. Because of the invasive char- 
acter of the tumor, no limitations to district nuclei could be established. 
The only interpretations drawn from the material was that “a lesion 
in the periventricular zone of the third ventricle and in the tuber 
cinereum caused a disturbance in the function of the heat regulating 
mechanism.” 


PATHOLOGY AND BACTERIOLOGY 


UNDER THE CHARGE OF 

> OSKAR KLOTZ, M.D., C.M., 

PROFESSOR OF PATHOLOGY, UNIVERSITY OF TORONTO, TORONTO,. CANADA, 

AND 

W. L. HOLMAN, M.D., 

PROFESSOR OF BACTERIOLOGY, UNIVERSITY OP TORONTO, TORONTO, CANADA. 


The Effect In Vitro of Environment on the Virulence of B.C.G.— 

There has been a continued discussion concerning the virulence of the 
B.C.G. as well as on the fixed character of the biologic properties of 
this organism. Calmette has stoutly maintained the innocuity of the 
B.C.G. for man and cattle. Otliers have found a varying virulence in 
experimental work with lower animals. It would appear that the 
attenuation .of the organism may be maintained as long as it is grown 
on, the bile-glycerin-potato medium. When, however, gi-own on other 
media and selection of colonies made, a virulent strain can be obtained 
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from the original culture. Sasano and Medlar (Am. Rev. Tuber., 1931, 
23, 215) confirmed the findings of the avirulence of the B.C.G. when 
constantly grown on the bile medium. They found, however, that 
occasionally small lesions -were present in the spleen and liver. They 
then undertook to observe the organism when placed on a different 
medium. For this purpose they used Souton’s medium to which 10 per 
cent unheated rabbit serum was added. By a continued cultivation in 
this new environment they found that the organism showed virulence 
which increased with time and transplant. The same results were 
obtained in guinea pig and rabbit. From these results they conclude 
that it is possible to enhance the virulence of B.C.G. when grown in a 
suitable environment. Their method of demonstrating virulence dif- 
fered from that of Petroff, who established dissociation of B.C.G. with 
the development of virulent colonies. These experiments indicate that 
the B.C.G. culture is not of the nature of a fixed virus. 


Chronic Typhoid Cholecystitis.— Mallory and Lawson (Am. J. 
Path., 1931, 7, 71) have made a study of the gross and microscopic 
appearance of the gall bladders of 7 typhoid carriers. All of tliese 
had common characteristics. The gall bladders were all within the 
normal limits of size. The w'alls were usually of normal thickness, 
though sometimes slightly thickened or thinned. The mucosa was rela- 
tively thickened in proportion to the other layers. There was no exu- 
datd or congestion of the serous surfaces. The content of the gall 
bladders was pale mucoid fluid and in all cases but one gall stones 
were present, hlicroscopically an inflammatory infiltration was present 
in every instance, often confined to the mucosa and always most marked 
there. The cells consisted of Ijmphocytes and plasma cells, the former 
predominating. The subepithelial capillaries were dilated and con- 
tained numerous'polymorphonuclear leukocytes, and these were present 
in considerable numbers between the epithelial cells, apparently migrat- 
ing to the lumen. Hyperplastic lymph nodules were frequently seen 
in the walls. Cultures of the bile showed B. typhosus in pure culture. 
These organisms could not be demonstrated in any of the layers of the 
wall. A review of 400 routine sections of chronic cholecystitis showed 
a similar lesion in 6.5 per cent of cases, while a review of the clinical 
histories showed that this picture had been found in 25 per cent of 
cases with positive histories and in only 4.9 per cent of cases with 
negative histories. The authors suggested that the lesion described 
was characteristic of chronic typhoidal cholecystitis but not pathog- 
nomonic of it, being a nonspecific reaction to persistent infection of 
die bile in contrast to the more usual type of clironic cholecystitis 
witli sterile bile and persistent infection of tlie gall bladder wall. 

Renal Calcification and Bright’s Disease.— The diverse forms of cal- 
cification of the kidney being classified according to both topographic 
and pathogenic conceptions, Patrissi (Arch, di Paiol. c Clin. Med., 
1930 10,104) takes into particular consideration the calcarcous metas- 
tases of which he discusses the significance and causes especially in 
connection with the recent e.xperimental results. Modern biochemical 
researches which tend to demonstrate the importance of metabolic 
disturbances, especially of calcium metabolism in relation to renal 
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dysfunction, have led the author to investigate systematically the 
existence of calcareous deposits in 148 kidneys, which were affected by 
various types of Iddney lesions. Forty-one of these kidneys demon- 
strated the presence of calcification of varied extent, which from the 
morphologic point of view, were distributed in the following manner: 
(1) Calcareous crystals in cortical cysts, twice; (2) calcareous granules 
in hyaline glomeruli, three times; (3) calcareous deposits in glomeruli 
functioning although changed, three times; (4) calcareous deposits in 
the arterial walls, once; (5) calcareous casts in the lumina of the cortical 
or medullary tubules, thirty-five times. Calcareous deposits of the 
kidney were found with particular frequency in chronic glomerulo- 
nephritis (8 out of 17), especially in the extracapillary form and in 
tubular nephritis (18 out of 43) ; primitive scleroses follow in a decreas- 
ing proportion (14 out of 58) ; and acute and subacute glomeruloneph- 
ritis (1 out of 10). They appear to be absent in all of the 20 cases of 
nephropatliy other than Bright’s disease (renal tuberculosis, etc.). 
Having made a resume of the recent Icnowledge on the calcium meta- 
bolism of the blood and tissues, and on its mechanism of control, the 
author interprets the histologic findings obtained by the aid of the 
physiochemical findings. Having examined tlie reciprocal importance 
of the glomerulus and of the uriniferous tubule in the elimination and 
regulation of calcium, he concludes that the most significant endo- 
tubular calcification is the consequence of imperfect elimination of the 
- calcium in the form of an unstable complex, arising from the tubular 
epithelium, and that for tliis reason it is more frequent in the field of 
tubular nephritis, which -clinically presents hypocalcemia and albumin- 
uria. In Bright’s disease especially, the existence of calcareous casts 
in the uriniferous tubules would be, in consequence, symptomatic not 
only of a disturbance of calcium metabolism, but also of a condition 
of disease of the secreting tubular epitlielium. 


' A Comparison of the Inclusion Bodies of FDwl-pox and Molluscum 
Contagiosum. — In a comparative study, Goodpasture and Woodruff 
(Am. J. Path., 1931, 7, 1) have found that the cytoplasmic inclusions 
of molluscum contagiosum c6uld, like those of fowl-pox, be freed from 
-the tissue by tryptic digestion. After digestion the molluscum bodies, 
unlike fowl-pox inclusions, were found to be sticky and gelatinous and 
therefore difficult of manipulation with microdissection apparatus. The 
gelatinous matrix of the molluscum bodies had a markedly granular 
appearance due to the presence in it of myriads of Lipschiitz granules, 
minute coccoid structures 0.25 (i in diameter. These granules were 
identical in size, shape and staining reaction with the Borrel bodies of 
fowl-pdx and like them were resistant to the action of trypsin. Fowl- 
pox inclusions showed marked swelling when placed in distilled water, 
while those of molluscum showed little or no swelling under these con- 
ditions, due probably to differences in the permeability of their mem- 
branes. Trituration of the molluscum inclusions readily broke them 
up into the component Lipschiitz granules. On the other hand, similar 
treatment of fowl-pox inclusions failed to disintegrate them so readily 
into Borrel bodies. The autliors believed that tliis difference in tlie 
reaction of fowl-pox and molluscum inclusions to trituration might 
afford an explanation of the relatively greater filtrability of the latter. 
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Fowl-pox and molluscum contagiosum were apparently specific for 
fowls and man respectively since cross-inoculation experiments proved 
unsuccessful. Attempts to transfer molluscum to monkeys and other 
laboratory animals also failed. 


Infectious Cirrhosis. — From a study of 65 cases of “biliary cirrhosis” 
McMahon {Am. J. Path., 1931, 7, 77) has described the clinical and 
patliologic picture of uncomplicated infectious cirrhosis which was found 
in 5 cases and has contrasted it with that of obstructive cirrhosis. Infec- 
tious cirrhosis was found to be due to an infection within the terminal 
bile ducts wliich invaded the adjoining lobule, the picture being that of 
an acute inflammation within the portal areas. Infiltrations of poly- 
morphonuclear leukocytes and endothelial cells were found in the sur- 
rounding portions of the liver lobules as well as in the bile ducts them- 
selves. Later in the reaction endothelial cells predominated and healing 
took place by fibrosis accompanied by proliferation of bile duct epi- 
thelium. In the early stages the liver was normal in size; in the chronic 
and healing stages it was enlarged while the healed stage was charac- 
terized by a contraction of fibrous tissue so that the liver returned to 
about normal size. In long standing and healed cases of infectious 
cirrhosis the signs of a severe degree of obstruction to the portal circu- 
lation, c. g., esophageal varices, large spleen and ascites were found- 
signs which were lacking in the cases of the obstructive type. 
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Significance of Positive Wassermann and Kahn Reactions in Leprosy. 
—In dealing with leprosy one frequently is confronted with the question 
whether a given case has syphilis as a complication. The dia^osis of 
syphilis in nonlepers 'is not always simple, but in lepers it is in many 
instances extremely difficult. The history obtained in many cases is 
unreliable; and due to the similarity of some of the manifestations of 
the two diseases, the diagnosis on clinical findings alone may be impos- 
sible What significance, then, can be placed upon the usual serologic 
tests’ Badger (O’. S. Pub. Health Rep., 1931, 46, 957) undertook the 
present study to obtain, if possible, further endence as to the signifi- 
cance of positive serum reactions in leprosy. Die Wassermann and 
Kahn tests are made vdth the sera of all patients entering the Kahhi 
Hospital, Leprosy Investigation Station, Honolulu, and this report is 
based on the findings of these tests with the sera of 20/ patients over 
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10 years of age. There occurred an abnormally high incidence of posi- 
tive serum reactions in the cases studied. The positive reactions 
occurred nearly twice as frequently among the females as the males. 
The positive reactions were more frequent among the patients under 
than tliose over 20 years of age. Positive reactions were three times 
as frequent among the lepers as among a control group. Definite 
changes in the serum reactions correlated with changes in the clinical 
manifestations of the leprosy were observed. 


Natural Disappearance of Malaria in Certain Regions of Europe. — 
Hackett and Missikoli (Am. J. Hyg., 1931, 13, 57) state that areas 
in which malaria has spontaneously disappeared in southern Europe 
are characterized by the production of A. maculipennis in vast numbers 
and by tlie fact that they are no longer even potentially malarious, so 
that the casual or continual introduction of gametocyte carriers does 
not reestablish the endemic. Such areas are usually ^yell-defined zones 
in the heart of malarious regions and differ in this respect from that 
extensive borderland at the northern limit of malaria distribution from 
which benign tertian malaria seems to have been gradually receding in 
the course of the last century. The disappearance of malaria from 
regions of “anophelism without malaria” has been attributed to the 
development of an immunity to infection in the local anophelines; or 
to the elimination of garaetocytes through the effective treatment or 
enhanced n'atural resistance of a prospering community; or to an 
effective interruption of the contact between anophelines and man. 
The authors have repeatedly shown, however, that anophelines from 
nonmalarious regions are infected by suitable carriers in the same pro- 
portion as those from malarious regions. There has never been reported 
a successful attempt to reduce gametocytes in a malarious population, 
by treatment or otherwise, to such a point that transmission can no 
longer take place in the presence of a sufficient number of anophelines. 
An illustration of this is the campaign at Torpe (Sardinia) where 3 years 
of intensive quininization have failed to reduce the high incidence of 
malaria. On the other hand, following an unusual invasion of anopheline 
mosquitoes, the rapid development of severe epidemics of malaria in 
communities where autochthonous malaria has not existed for years, 
or has never existed, shows that sources of infection are never absent 
in nonmalarious areas when these are located in a generally malarious 
region. An exact determination of the sources of blood meals of anophe- 
lines captured in Massarosa and many other typical examples of “an- 
ophelism without malaria” show that the attractiveness of domestic 
animals for A. maculipennis in such regions is at least fifty times that 
observed in the malarious regions studied, and that the consequent 
dissociation of Anopheles from man is a sufficient explanation of the 
cessation of malaria transmission. The causes of this dissociation have 
been studied experimentally in an isolated farmhouse in Massarosa. 
The results show that the type of shelter in which a food supply for 
A. maculipennis is available has little influence on its behavior, but, 
that its movements and food preferences are. largely determined by an 
instinctive attraction (tropism) toward the species of animal on which 
it habitually feeds. This attraction appears to be exerted through an 
odor of the animal or animals in question. It appears that A. maculi- 
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pennis show little tendency to return to the same, quarters where they 
have previously obtained food, and that they are not immobilized for 
long by the presence of an abundant source of nutrition or diverted 
from an accustomed food supply by the comfort of an ideal shelter. 
In short, given a very large production of A. maculipennis with the 
presence of continuously stabled domestic animals in sufficient numbers 
to provide an unlimited food supply, there may be obtained in a given 
area, as a result of more prolific breeding over a period of years, a pre- 
ponderant strain of zoophilic mosquitoes which are attracted strongly 
by the odor of domestic animals but not by that of man. This pre- 
ponderance will eventually reach a point where man is bitten so infre- 
quently as to render the transmission of malaria virtually impossible. 

The Stillbirth Problem in the United States. — Sterling (Pub. 
Health Rep., 1931, 46, 207) describes this subject briefly and presents 
Ae following summary: In the United States the stillbirth problem 
is one of greater magnitude than that of neonatal deaili. While lie 
decline in the neonatal death rate is slight, the stillbirth rate apparently 
shows no decline at all, the curve being practically a straight line. What 
effect, if any, more complete reporting of stillbirths would have on 
this curve cannot be estimated. Most prominent among the known 
causes of stillbirths are the complications of labor, syphilis and the 
toxemias of pregnancy. In the 7-year period from 1922 to 1928 tlie 
stillbirths from the toxemias of pregnancy have risen slightly, those 
from the complications of labor have fallen only very slightly, and 
those from syphilis do not appear to have changes significantly. For 
the prevention of stillbirths we must have better obstetrics and mid- 
wifery; more careful medical examinations during tlie last month of 
pregnancy; thorough treatment of the syphilitic pregnant woman; med- 
ical supervision during pregnancy; and more research into the toxemias 
of pregnancy and the fundamental causes underlying fetal death. 
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ACHYLIA GASTRICA TO PERNICIOUS ANEMIA. 

IV. A Biologic Assay of the Gastric Secretion op Patients 
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AND THAT OF PATIENTS WITHOUT ANEMIA OR WITH HYPO- 
CHROMIC Anemia having no free Hydrochloric Acid, and 
OF THE Role of Intestinal Impermeabilitt to hemato- 
poietic Substances in pernicious Anemia.* 

By William B. Castle, M.D., 

Clark W, Heath, M.D., 

and 

ISIaurice B. Strauss, M.D., 

BOSTON, MASS. 

(From the Thorndike Memorial Laboratory, Second and Fourth Medical Services 
(Harvard) of the Boston City Hospital ; the Department of Medicine and the 
Department of Tropical Medicine, Harvard Medical School.) 


Experiments have already been reported which in our opinion 
demonstrate the existence of an etiologic relationship between 
achylia gastrica and pernicious anemia, and define somewhat the 
nature of the mechanism involved in the production of the dis- 
ease.L2.3,4 course of these observations it was found that 

the administration of either beef muscle or normal human gastric 
juice independently to suitable patients with Addisonian pernicious 

* The expenses of the present investigation were borne in part by grants from the 
J . K. Lilly gift to the Medical School of Harvard University. 
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anemia had no significant effect on blood formation. On the 
contrary, it was observed that if under appropriate conditions an 
opportunity for contact between these two substances was per- 
mitted, a remission was at once brought about quite as if liver had 
been administered. This hematopoietic effect was demonstrated 
to be due in all probability to an interaction between a protein or 
closely related substance in the beef muscle (extrinsic factor) and 
a product secreted by the normal human gastric mucosa (intrinsic 
factor). Because of the negative effect of feeding beef muscle 
-alone to cases of pernicious anemia it was inferred that the intrinsic 
factor present in the normal human gastric juice was absent from 
the gastric juice and other digestive secretions of pernicious anemia 
patients. It was not demonstrable in normal human saliva or 
duodenal contents free of gastric juice. 

Although these observations correlate perfectly rvith the well- 
known difference between the acid content of the stomach of normal 
individuals and that of the vast majority of cases of Addisonian 
pernicious anemia, it has already been pointed out that this differ- 
ence in effectiveness cannot be directly related to the lack of acid 
alone.* The nature of the intrinsic factor in the normal human 


gastric juice has been sufficiently defined to preclude its identifica- 
tion with hydrochloric acid or with any of the common enzymes, of 
the normal stomach.® The unknown factor is destroyed in 5 minutes 
by boiling, in | houp by a temperature of from 70° to 80° C., or in 
3 days at 40° C. The intrinsic factor of the normal gastric juice 
interacts with the beef muscle at neutrality, and even though freed 
of pepsin and rennin by adsorption methods, the gastric juice is 
still effective. Furthermore, neither commercial pepsin, rennin. 


nor any of the enzjmies present in the normal human duodenal 
contents free of gastric juice have been found able to carry out the 
essential reaction with b^.ef muscle. From these observations it is 
apparent that the absence of hydrochloric acid or, indeed, of any 
of the common enzymes from the gastric juice of the pernicious 
anemia patient does not explain its inability to react specifically 
vnth beef muscle as does normal gastric juice. 

There is, then, no theoretical objection to our hypothesis of the 
- nature of pernicious anemia in the observation that certain patients 
with the blood picture of pernicious anemia have an apparently 
normal gastric contents.®-’^-®-® On the other hand, there is not 
necessarily any contradiction to our hypothesis in the fact that 
certain patients showing no evidence of the blood picture of per- 
nicious anemia have a total anacidity and sometimes a gastric 
content in no respect distinguishable by the usual clinical tests 
from that of Addisonian pernicious anemia.>«-"’>"- l\everthcless, 
we have desired to clarify this situation, and from a study of these 
seeminglv contradictory exceptions to add, if possible, to the already 
accumulated negative evidence positive support for our hypothesis. 
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At the moment there seems to be no way by which to determine the 
presence or absence of the intrinsic factor in gastric juice, except 
by actual trial of its effect after incubation with beef muscle upon a 
patient wdth Addisonian pernicious anemia. The apparently nor- 
mal gastric juice of 2 patients with the blood picture of Addisonian 
pernicious anemia has, therefore, been so studied as well as the highly 
abnormal gastric contents of 4 patients with a complete anacidity, 
of whom 1 had no anemia and 3 hypochromic anemia subsequently 
responding to iron. 

The cases used as test subjects in the studies reported in this 
paper and its predecessors were all patients with classical Addisonian 
pernicious anemia placed on diets containing no meat, liver or 
kidneys. During periods of daily administration of test prepara- 
tions the absence of a significant increase of reticulocytes within 
10 days was regarded as evidence of a lack of hematopoietic effect, 
while an appropriate increase within 10 days was considered a 
positive result. The use of the reticulocyte phenomenon in per- 
nieious anemia has been fully diseussed by Minot and his asso- 
ciates, and we have already demonstrated its applicability to 
this particular- problem.^'^-^ The data given in Table 1 are for 
alternate days only during the administration of test preparations. 
No attempt is made to represent the changes of red blood cells and 
hemoglobin beyond the actual periods of test administration, since 
the reticulocyte curves in cases with less than 3 million r. b. c. per 
c.mm. give in the space of a few days far more definite information. 

Assay of the Apparently Normal Gastric Jmce of 2 Patients With the 
Blood Picture of Pernicious Anemia Before, and of 1 of These Patients 
After Treatment With Liver Extract. The first of these patients, Case 39, * 
a man entered the hospital with a chronic irregular diarrhea (sprue) acquired 
in China. Despite his statement of some improvement 4 years ago on 
first taking J pound of liver daily, he had recently begun to lose strength, 
although continuing this therapy. His blood at entry showed 1,51 million 
r. b. c. per c.mm. and was in all ways typical of pernicious anemia. Gastric 
analysis, however, showed a normal amount of free hydrochloric acid and 
enzymes. Nevertheless, as a basis for planning experiments, it was assumed 
that this patient, like other cases of pernicious anemia, would respond 
typically to either the administration of the product of an effective inter- 
aption between beef muscle and normal gastric juice or at least to a suffi- 
ciently increased amount of the active principle of liver. On this assump- 
tion, possible explanations of this patient’s anemia would be, according to 
our hypothesis, as follows: 

(1) That the patient’s diet had contained an insufficient amount of the 
extrinsic factor, already demonstrated to be present in beef muscle, to react 
with the intrinsic factor of the apparently normal gastric juice. (2) That 
although the interaction of the extrinsic and intrinsic factors occurred in 
tliis patient, he was unable, because of the diarrhea or associated loss of 
assinulation power of the intestinal tract, to absorb the results of that 
activity. (3) That although apparently normal, the gastric juice of tliis 

* For the details of the history and course of this and the other patients studied, 
see Appendix. 
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patient, like that of other cases of pernicious anemia, contained in reality 
none of the intrinsic factor shown to be present in the gastric iuice of the 
normal individual. 

The first of these possibilities was tested by giving to the patient each 
day for W days 200 gm. of nearly raw, finely ground beef muscle. The 
results of this therapy in Case 39, as shown in the first period of Table 1, 
testify to its entirely negative effect on reticulocyte formation. Since it 
was known from previous obsepations that 200 gm. of beef muscle contain 
a sufficient amount of the extrinsic factor to react effectively with as small 
an amount of normal gastric juice as 75 cc., and since gastric analysis showed 
an excellent secretion, the first possibility was considered to be excluded. 

_ The second possibility, that of faulty absorption, was next examined by 
giving the patient in the next succeeding period of 10 days 150 gm. of raw 
liver daily. This dose of liver pulp has been shown to have approximately 
■' the same effect on cases of pernicious anemia as the interaction of 150 cc. 
of normal human gastric juice and 200 gm. of beef muscle.’ The data given 
in the second period of Table 1 for tins patient. Case 39, show a definite 
but moderate peak of reticulocytes of 7.8 per cent on the eighth day of 
the liver feeding from an initial level of 1.04 million r. b. c. per c.mm.* 
The average response of reticulocytes to be anticipated under these cir- 
cumstances, according to the data of Minot and his associates,” is about 
16 per cent. It, therefore, became evident that this patient, although not 
as responsive to liver as most cases of pernicious anemia, was capable of 
reacting at least qualitatively in the typical manner, and thus the assump- 
tion originally made from the appearance of the blood picture seemed justi- 
fied. This was further evidenced by the progressive clinical improvement 
and the increase of red blood cells under subsequent liver extract therapy. 

Since absorption of the effective principle of liver had been shown to take 
place, at least to some extent, the third possibility, that the gastric juice 
of this patient though apparently normal was in reality deficient in respect 
to the intrinsic factor, seemed at once to be indicated. This was confirmed 
by actually trying the effect of incubating the gastric juice of this patient 
with beef muscle in vitro and then administering the resulting material by 
stomach tube to another pernicious anemia patient with the usual achjdia 
gastrica. The technique of securing the gastric juice was in no way different 
from that employed in collecting the morning fasting secretion of normal 
individuals after the subcutaneous injection of histamin, and has already 
been fully described.’ The collections were made dailj’' during the first 
period of 10 days before liver therapy was applied, and the incubation of 
75 cc. of the gastric juice with 200 gm. of beef muscle wds carried out in 
the usual manner in vitro at pH 7 after a previous period of incubation of 
the beef muscle with 5 gm. of pepsin and sufficient hydrochloric acid to 
give the mixture a pH of 3. The essentially negative results of the daily 
administration of this material to Case 40 for 10 days may be seen from an 
inspection of Table 1. In contrast to this appears the obviously positive 
effect on reticulocyte production during the immediately succeeding period 
of 10 days when the only change in the technique was the substitution of 
the same amount of gastric juice obtained from a normal fasting individual 

for the gastric juice of Case 39. _ o ^ i 

The second patient of this tjqie investigated. Case 41, a man, entered 
the hospital because of chronic diarrhea and anemia following operations 
resulting in multiple intestinal anastomoses. .He had once taken for a 
brief period Liver Extract No. 343 (N.N.R.), derived from 300 gm of 
liver, daily, with what he thought was some benefit; but he had not taken 

» For convenience in referring to the tables the red blood cell count of the second 
day of the second periods is taken as the initial figure for those periods. 
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any liver or liver, extract for 4 months. His blood at entry showed 0.87 
million r. b. c. per c.mm., and was in all waj’’s tj^pical of Addisonian per- 
nicious anemia. The gastric juice, however, contained a normal amount 
of free hydrochloric acid gnd enzymes. 

Again'it was assumed, because of the blood picture, that the response of 
the bone, marrow would resemble that of cases with a similar blood picture 
and achylia gastrica. The three possibilities as to the mechanism producing 
this t3T3e of anemia, referred to above, were considered and tested as in the 
observations on the first patient, Case 39. The daily administration of 
200 gm. of beef muscle for a period of 10 days increased the reticulocyte 
percentage to 5.2 on the sixth daj'- of the therapy without clinical improve- 
ment. (See Table 1.) Such a response without evidence of clinical 
improvement at an initial level of onlj’- 870 thousand r. b. c. per c.mm. 
can hardly be regarded as significant, particularlj'^ when compared to the 
peak of 27.1 per cent of reticulocytes on the eighth day of the immediately, 
following lO-daj’^ period of daily administration of Liver Extract No. 343 
(N. N. R.) derived from 300 gm. of liver. Again the intimation was that 
the gastric juice of this patient, despite its seemingly normal characteristics, 
contained little or none' of the essential intrinsic factor. This was con- 
firmed by the entirely negative effect of giving each day for 10 days a 
mixture of 75 cc. of the fasting gastric juice of this patient after the usual 
incubation with 200 gm. of beef muscle to a typical case of pernicious 
anemia. Case 42. It was thus impossible to demonstrate by two methods 
of experiment, shown bj’’ control observations to be adequate to the task, 
the presence of the essential intriqsic factor in the gastric secretions of these 
two patients. 

Although this defect contrasted with the demonstrable presence of free hydro- 
chloric acid, pepsin and rennin by the usual tests is striking, it is nevertheless 
the condition already shown to exist in the classical cases of Addisonian perni- 
cious anemia in r elapse. 

So far the evidence is that after adequate treatment with liver 
the characteristic lack of free hydrochloric acid of the stomach of 
nearly all patients with pernicious anemia persists.^® However, a 
few cases have been found to recover the power to secrete hydro- 
chloric acid in the stomach.*®’*^ Shaw^® has reported the case of a 
patient with pernicious anemia who, although previously lacking 
in free hydrochloric acid, was found after a spontaneous disappear- 
ance of the anemia to have free hydrochloric acid in the gastric 
contents. Although it is evident in the light of our observations 
on the nature of the intrinsic factor that the reappearance of the 
acid does not necessarily imply the return of the absent intrinsic 
factor, it seemed possible that such patients as Cases 39 and 41, 
both of whom had free hydrochloric acid in the gastric contents 
during relapse, might be more likely than the average patient to 
recover the ability to secrete the essential intrinsic factor. 

For this reason a few da 3 ’'s after a remission had been produced in Case 41 
by the administration of liver extract the gastric juice, which since the 
remission had shown no change in its content of hydrochloric acid or pepsin, 
was incubated daily with 200 gm. of beef muscle and the resulting material 
administered to another untreated case of pernicious anemia. Case 48. 
(See Table 1.) A peak of 10 per cent of reticulocj’^tes was produced on 
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the tenth day at an initial r. b. c. level of 1.92 million per c.mm. The 
fastmg gastric juice of Case 41 was coBected in the usual manner each 
morning after the subcutaneous injection of histamin and before the daily 
dose of Liver Extract No. 343 (N. N. R.), derived from 300 gm. of liver 
was given to the patient. By this techmque it was considered impossible 
for any significant quantity of the liver extract given during the previous 
day to remain in the stomach until the next morning. However, it seemed 
possible that liver extract might have been excreted in the fasting gastric 
juice of the patient and so itself have yielded activity otherwise clearly 
attributable to the mixture of gastric juice and beef muscle. In order 
to exclude this possibility, 150 cc. of the gastric juice of a normal sub- 
ject was collected daily after histamin stimulation immediately before 
the daily administration of Liver Extract No. 343 (N. N. R.) derived from 
600 gm. of liver. This particular gastric juice alone was given daily to a 
patient with pernicious anemia, Case 49, for 10 days without effect on blood 
formation. (See Table 1.) Subsequently, this patient, Case 49, showed a 
response of reticulocytes of 12 per cent on the eighth day at an initial 
r. b. c. level of 1.95 million per c.nun. when given daily Liver Extract 
No. 343 (N. N. R.) derived from 300 gm. of liver. 


It is to be remembered also that we and others®-^® have found no 
evidence of such an effect with the fasting gastric juice of the normal 
.individual whose body presumably contains the active principle of 
liver extract in abundance. The renewed activity of the gastric 
juice of Case 41 could thus best be attributed to the presence of the 
essential intrinsic factor showm to have been absent from the gastric 
juice before remission was induced by liver extract. 


Assay of the Apparently Defective Gastric Juice of 1 Patient Without 
Anemia and of 3 Patients With Hypochromic Anemia. The first of these 
patients, Case C, a man, was admitted to the hospital because of a neuro- 
logic condition. His blood was entirely normal with a r. b. c. count of 
5.4 million per c.mm., a hemoglobin of 90 per cent (14 gm. per 100 cc.), 
a w. b. c. count of 7300 and a stained blood film' with normal differential 
■white blood cell count and platelets. The gastric analysis, however, 
showed a complete absence of a free hydrochloric acid and only a trace of 
pepsin. Indeed, the rate of secretion was very slow, even after the sub- 
cutaneous injection of histamin. Nevertheless, on the basis of our hjpoth- 
esis it was considered possible that this gastric juice contained the intrinsic 
factor since. the patient had no ob-vious defect of blood formation. Accqrd- 
iugly, by prolonged daily intubation of the patient, enough gastric juice, 
containing a great deal of mucus, was obtained for a trial of 8 daj's, with 
a daily average of about 40 cc. of this material. Each day 200 gm. of beef 
muscle were incubated for 2 hours with 4 gm. of pepsin, 75 cc. of water 
and enough hydrochloric acid to give an acidity of pH 3. The liquefied 
mixture was then neutralized- to pH 7, and to it the gastric juice of this 
natient was added just before an incubation period of 2 hours. The result- 
ina -nroduct was administered daily by stomach tube to a tjpical case of 
Addisonian pernicious anemia, Case 46 The patient responded to this 
therapy with a production of reticuloc 3 des of 12.8 per cent at an initm! 

; K p Ipvel of 1 11 million per c.imn. on the tenth day of the obsen-ation, 

's she'™ to fte fot period oI Table 1. , Nee W the substitution ef ideuti- 

to the suceeeding period o! 10 days. 
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Obviously the meager and apparently abnormal gastric secretions 
of this patient. Case C, obtained under circumstances identical 
with those employed in the collection of normal gastric juice, also 
contained the intrinsic factor. It became, then, possible to see 
how, without contradiction to our conception of the nature of 
pernicious anemia, this patient could potentially maintain a normal 
blood. 

The next 3 cases studied. A, B and D, all women, did not have 
normal bloods. They showed, on gastric analysis, a lack of acid 
and enzymes quite similar to that encountered in Addisonian per- 
nicious anemia. Yet the anemia was patently not of that variety. 
The salient characteristic was a marked relative reduction of the 
hemoglobin in respect to the number of red blood cells. Cases A 
and B in general corresponded to Faber’s deseription of ehronic 
ehlorosis,^® complicated by poor diets and some blood loss. Case D 
apparently suffered from chlorotic anemia of pregnaney, described 
by one of us, 2 “ and shovm to respond readily to iron. Observations 
made by Mettier and Minot^* have shown that similar patients 
will not ordinarily respond to extracts of liver effective in pernicious 
anemia, and these workers have also shown, with others,^^’^® the 
marked effect of large doses of iron in creating prompt reticulocyte 
responses, increases of red blood cells and hemoglobin and clinical 
improvement in such patients. These 3 cases were no exception, 
ana either subsequently to or during the collection of their gastric 
juice for use in the observations to be described, showed typical 
responses to the oral administration of iron. 

On the other hand, as will be seen from an inspection of the data 
for 3 patients with pernicious anemia. Cases 44, 45 and 47, given 
in Table 1, the apparently defective gastric juice of each of the 
3 patients suffering from a hypochromic type of anemia. Cases A, 
B and D, was able to react successfully with beef muscle. During 
the first period of the observations on Case 44, 50 cc. of the gastric 
juice of Case A, when incubated daily with 200 gm. of beef musele, 
and given under the conditions described for Case 46, effected a 
production of reticulocytes of 10.6 per cent on the eighth day of 
the therapy at an initial level of 1.82 million r. b. c. per e.mm. 
Similarly, 75 ee. of the gastric juice of Case B, although incubated 
and administered daily for only 7 days with 200 gm. of beef muscle, 
produced a response of 18 per cent of reticulocytes on the tenth day 
of observation of Case 45 at an initial r. b. c. level of 1.59 million 
per c.mm. Again, the daily incubation of 75 cc. of gastric juice 
from Case D with 200 gm. of beef muscle gave, on administration 
to Case 47, a peak of 9.6 per cent of reticulocytes at an initial level 
of 1.52 million r. b. c. per e.mm. on the eighth day of the therapy. 
It is therefore apparent that the gastric secretions of Cases A, B 
and D contained the intrinsie factor. However, observations made 
on these test patients. Cases 44, 45 and 47, in the period of 10 days 
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immediately following suggest that the concentration of the intrinsic 
factor was not equal in all of them to that of the normal human 
gastric Juice. In the observations on Cases 44 and 47 secondary 
rises of reticulocytes of 12.6 and 7.8 per cent occurred respectively 
in response to the daily incubation of normal human gastric juice 
equivalent in amount to the quantity of the secretions of Cases A 
and D used during the immediately preceding periods. This 
phenomenon indicates clearly a greater potency of the normal gastrie 
juice than of the juice of 2 of these 3 patients with hypochromic 
anemia.^ -13 However, it is interesting that the absence of a second- 
ary rise of reticulocjdes in Case 45 indicates no greater potency 
of the normal human gastric juice than of that derived from Case B, 
who, like all 4 of the patients of this group, had no free hydrochloric 
acid in the gastric contents. The properties of the gastric juice 
of the 6 patients studied, as described above, are summarized in 
Table 2. 

The Factor of Intestinal Impermeability. The many instances 
reported in the literature of chronic diarrhea, partial obstructions 
or short circuits of the intestines associated with pernicious anemia® 
originally suggested to us the third possible mechanism of deficiency, 
namely, difficulty in the assimilation or further metabolism of the 
hematopoietic substance formed bj’- the interaction of the intrinsic 
and extrinsic factors.'* This explanation of the mechanism of the 
deficiency in the reported cases of this tjq)e appeared to be reason- 
able from the fact that in certain of them the gastric contents was 
stated to contain free hydrochloric acid.®*® The 2 cases reported 
in this paper as having a blood picture of pernicious anemia with 
an apparently normal gastric contents. Cases 39 and 41, seemingly 
fall into this clinical category. As did many of the reported cases, 
these 2 indi'vdduals suffered from persistent irregular diarrhea; in 
Case 39 associated with sprue and in Case 41 following repeated 
operations on the intestines. The effect of diarrhea in preventing the 
normal assimilation of liquids and food is well known. It thus 
originally seemed possible that chronic dysfunction of the bowel of 
both cases, indicated or induced by diarrhea, might have resulted in 
a disturbance of its absorptive capacity; a reduction of the absorbing 
surface was undoubtedly caused by the multiple operations in Case 
4l. These facts offered ob\dous grounds for a consideration of the 
possibility of defective absorption as the sole mechanism of the 
deficiency both in those cases already reported in the literature and 
in these 2 patients. Nevertheless, in these 2 particular patients 
before treatment clear evidence of a lack of the intrinsic factor of 
the gastric juice was obtained, and they were thus shown in that 
respect to be no different from the cases with achylia gastrica already 

^^^owever it cannot be assumed from this that defective assimila- 
tion was not involved in certain of the other reported cases, or to 



Table 1. — Differentiation of Types of Achylia on Basis of Intrinsic Factor. 

First Periods. 

Daily administration of various substances as indicated below. 
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a certain extent in Cases 39 and 41. Indeed, from tire original 
observations -on these 2 patients suggestive evidence of difficulty 
with^ the assimilation of the active principle of liver extract was 
obtained. Case 39 showed less than the normal response of reticulo- 
cjd;es, yielding only 7.8 instead of a theoretical 16 per cent of 
reticulocytes at an initial level of 1.04 million r. b. e. per c.mm. 
from the daily ingestion of 150 gm. of raw liver.^^ Although it is 
possible that the effect of the previous daily ingestion of | pound 
of liver, which was discontinued only 10 days before this observation, 
was responsible for the relatively slight increase of reticulocytes, 
this seems unlikelj'’ since the patient became progressively more 
anemic while on the former regime. Furthermore, both Cases 39 
and 41 subsequently showed an unusually slow increase of red blood 
cells in response to large doses of liver extract, although the diarrhea 
was well controlled by opiates and there was no evidence of infection 
or marked arteriosclerosis. It therefore seemed probable that in 


Table 2. — pROPEBTrEs or Gastric Jcice Assayed por Intrinsic Factor. 


Case 

No. 

Diagnosis. 

Free HCl 
(N/10 HCl/lOO 
cc.). 

Pepsin. 

Rennin. 

Lipase. 

Intrinsic 

factor. 


Normal 

50 

15 

100-200 

1-2 

-f* 

39 . . 

P.A, (sprue) 

10-70 

17 

66-333 

2 

0 

41 . . 

P.A. (intestinal) 

52-83 

15 

110-166 


0 

C . . 

Comb. sys. dis. 

0 

2.7 


» . . 

•f 

A . . 

Chr. chlorosis 

0 

1 

i -2 

0 

+ 

B . . 

Chr. chlorosis 

0 

4 

1-2 

0 

+ 

D . . 

Chr. chlorosis 

0 

6 



-f. 


addition to the absence of the intrinsic factor from the superficially 
normal gastric juice of these 2 patients, there was also a defect of 
absorptive power which would have made difficult the assimilation 
of the hematopoietic substance had it been formed in the stomach. 

The existence of intestinal impermeability to the hematopoietic 
products of gastric activity originally suggested by us^ as having 
bearing on the etiology of certain cases of pernicious anemia appears 
even more plausible from the work of Gansslen.® He first showed 
the remarkably increased effectiveness of the active principle of 
liver when given intramuscularly instead of by mouth. Schilling^® 
has confirmed his observations, and his work corroborates the sug- 
gestion of Cohn, McMeekin and Minot,-" that intestinal impermea- 
bility to the active principle may accoimt for certain of the so-called 
“liver resistant” cases of pernicious anemia. Our studies of the 
active principle of the gastric mucosa have shown it to have entirely 
different properties from the active principle of liver, and in all 
nrobabilitj' to be identical with the hematopoietic product of the 
interaction of the extrinsic and intrinsic factors of normal human 
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gastric digestion.^ Eecently Ederle, Eiriech and Gansslerf® have 
obtained satisfactory results with the daily intramuscular adminis- 
tration of an extract derived from 4 grn. of gastric mucosa in contrast 
to the usual necessary oral dosage of 150 or more grams daily. In- 
dependently of these workers we have shown that extract derived 
from 100 gm. of liver when intravenously administered will produce 
reticulocyte responses ordinarily equalled only by the oral adminis- 
tration of extract derived from 1500 to 3000 gm. of liver.^® To 
what extent this difference involves a normal physiologic factor is 
unknown, but our own preliminary observations with intravenously 



Fig. 1. — Intestinal impermeability to liver extract as illustrated by observations 
on a patient nith pernicious anemia, Case 41. 

Daily oral administration of potent liver extract derived from 600 gm, of liver 
■was without effect on blood formation. A single intravenous injection of extract 
derived from 100 gm. of liver then produced a peak of 29.8 per cent of reticulocytes 
on the fifth day from an initial r. b. c. level of 1 million per c.mm. 


administered liver extract make it evident that the effectiveness of 
the utilization of orally administered liver extract is a variable 
condition among cases of established pernicious anemia. Specifi- 
cally, in Case 39, a year after the original remission described above, 
potent extract from 600 gm. of liver, given daily by mouth, was not 
sufficient to maintain a constant blood level of a little over 1 million 
r, b. c. per c.mm. Nevertheless, a single intravenous injection of 
extract derived from 100 gm. of liver produced a reticulocyte re- 
sponse of 29.8 per cent on the fifth day after the injection at an initial 
r. b. c. level of 1 million per c.mm. and a gain of almost 1 million 
r, b. c, per c.mm, within a week. (Fig. 1.) Since the effect of the 
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hematopoietic product of the interaction of the extrinsic and intrinsic 
factors closely resembles that of the active principle of liver, it is a 
reasonable assumption that the absorption of the former might be 
similarly embarrassed in certain cases of pernicious anemia. At some 
stage in the development of the disease this defect might limit the 
subsequent absorption of the hematopoietic product of the inter- 
action between the extrinsic and any intrinsic factor present in the 
stomach of the patient. 

Discussion. It may be considered that because of the relatively 
small number of patients forming the basis of the observations 
reported in this paper, little discussion of the results is possible. 
It should be noted, however, that the methods employed have been 
. subjected to severe test over a period of years and that the control 
observations essential to the interpretation of the present experi- 
ments are based on the previous study of many patients.^ Two 
of the observations reported in this paper were made upon patients, 
Cases 39 and 41, who had the blood picture of pernicious anemia 
but an apparently normal gastric juice. The observations showed 
that tlie gastric juice of these 2 patients, as of those with achylia 
gastrica, was defective in respect to the intrinsic factor found in the 
gastric juice of the normal individual. Since we have shorni that 
the properties of the intrinsic factor are not those of hydrochloric/ 
acid or of pepsin or rennin, and that its specific actmty with beef 
muscle cannot be replaced by any of those substances alone or in 
combination,^ it is evident that no exception to our former observa- 
tions on the etiology of pernicious anemia with achylia gastrica is 
offered bj'^ these cases with an apparently normal gastric juice. 

On the other hand, it is not necessary to suppose that because 
the vast majority of cases of pernicious anemia show a gastric 
anacidity, a lack of acid- is always evidence of an absence of the 
intrinsic factor which we believe to be the specific defect in pernicious 
anemia. This point is made very clear by the observations on the 
gastric juice of 4 patients, Cases A, B, C and D, who plainly did not 
have pernicious anemia but whose gastric contents conteineci no 
free hj’drochloric acid even after the subcutaneous injection of 
histamin. The apparently abnormal gastric juice of these patients, 
indistinguishable by tests for acid or enzymes from that of many 
cases of pernicious anemia, nevertheless contained sufficient of the 
intrinsic factor to react positively with beef muscle. Indeed, the 
gastric juice of Cases B and C was not demonstrated to contain 
less of the essential intrinsic factor than similar quantities of norma! 
human gastric juice. Case C had no anemia and thus, perhaps, 
corresponds to a certain number of normal indmduals who have 
been found to have no acid in the gastric contents _ Cases A, 

B and D had hypochromic anemia in association with which gastric 
anacidity is frequently found.^-=® Nevertheless, each had a gastric 
content potentially able to carr}' out the necessary reaction with 
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beef muscle to form the substance capable of relieving typical cases 
of pernicious anemia. For that reason we believe that they them- 
selves showed no evidence of pernicious anemia despite the superfi- 
cial resemblance of their gastric juice to that of cases of Addisonian 
pernicious anemia. 

We have already discussed in the light of our earlier observations 
the ways in which a deficiency of the effective principle might 
theoretically be brought about and so condition certain individuals 
for pernicious anemia. In brief, it is obvious that an absence of 
one or both of the factors of the specific reaction or an inability of 
the body to use the product of their interaction might produce in 
different ways the same final defect. The aversion of many patients 
with pernicious anemia to meat for long periods before the develop- 
ment of the disease'*^ suggests that their diet may have been par- 
tially or wholly lacking in the extrinsic factor shown to occur in 
beef muscle. The absence of the intrinsic factor from the gastric 
contents of pernicious anemia patients with achylia gastrica has 
already been inferred from the negative effect of feeding beef 
muscle alone to these patients, in experiments reported in the 
previous papers of this series.^ Similar observations on Cases 39 
and 41 further corroborated our already extensive negative evidence 
.for that inference. Positive confirmation by direct experiment 
has, however, now been obtained from observations of the negative 
effect of incubating the apparently normal gastric contents of these 
2 pernicious anemia patients with beef muscle in vitro. Tims far, 
then, all the cases of 'pernicious anemia in relapse which have been 
examined by us have failed to shoio the intrinsic factor no matter what 
leas the apparent condition of their gastric juice. 

It is, of course, not necessarily certain that the mechanism 
lacking at one time in a given patient is lacking at all times. A few 
days after a remission had been produced in Case 41 by the admin- 
istration of liver extract the gastric juice of this patient was again 
tested for the presence of the intrinsic factor. In contrast to the 
negative effect obtained with the gastric juice secreted before the 
remission, the gastric juice obtained thereafter was found to react 
positively with beef muscle. (Table 1.) It is therefore probable 
that after remission the gastric juice of this patient. Case 41, con- 
tained the intrinsic factor as does the gastric juice of normal indi- 
viduals, and therefore reacted positively with the beef muscle in a 
similar way. A recovery of the ability to secrete free hydrochloric 
acid has been observed in a few patients with pernicious anemia 
after treatment with liver.^®-^’ Bloomfield and Pollard®* have 
reported an improvement in the gastric secretion of a case of sprue 
after treatment, and Chang, Yang and Keefer®^ have observed an 
increase in the amount of hydrochloric acid secreted by certain 
cases of “.secondary” anemia after treatment was instituted. Of 
course, in the light of our observations the reappearance of hydro- 



754 


CASTLE, HEATH, STRAUSS; PERNICIOUS ANEMIA 


chloric acid in the gastric secretions does not necessarily indicate 
the recrudescence of the essential intrinsic factor, but it does demon- 
strate an improvement of a function which is frequently lost in 
association with loss of the power to secrete the intrinsic factor. 
On -the other hand, the usual failure of hydrochloric acid to reappear 
in the stomach of the case of pernicious anemia which has been 
treated does not exclude the possibility of an undetected improvement 
of the capacity of the stomach to secrete the essential intrinsic factor. 

By the experiments reported above, an adequate criterion has 
been applied for the first time to the determination of the presence 
or absence of the intrinsic factor in the gastric juice of human beings, 
and so in our opinion a true measure taken of their immediate pre- 
disposition to pernicious anemia. The essential intrinsic factor, 
nuth or vdthout a lack of free hydrochloric acid, has been found to 
be absent from the gastric contents of all patients with pernicious 
anemia in relapse so far examined and to be present in the similarly 
acid- and enzyme-free gastric contents of an otherndse normal indi- 
mduai. Case C, and of 3 patients with hypochromic anemia, Cases A, 
B and D. (Table 1.) There is, then, no paradox in the fact that 
a lack of free hydrochloric acid has been reported in normal young 
adults.®'’ Nor is the fact that there may be an absence of free hydro- 
chloric acid from the gastric juice of certain pernicious anemia 
patients for several years before the appearance of the anemia®® 
inconsistent with our hypothesis. Moreover, as there seems to 
be a certain degree of correlation between a lack of the intrinsic 
factor and of free hydrochloric acid, and as gastric anacidity in 
normal individuals has been shown to occur with increasing frequency 
with advancing years,®® we can perhaps now understand why the 
age incidence of pernicious anemia should be late rather than early 
in life. It is thus evident that the ability of the indhudual to carry 
out the specific reaction between the extrinsic and the intrinsic 
factors might decline with a progressive loss of the intrinsic factor 
over a period of years, with no obvious change in the ordinary 


clinical chemistry of the gastric contents. 

Since gastric anacidity does not necessarily indicate a lack of 
the specific intrinsic factor and is commonly found in cases of idio- 
pathic hjqrochromic anemia, it is now not difficult to understend the 
association of this type of anemia with pernicious anemia in those 
families known to show a high incidence of achlorhydria their 

members,®^'®® some of whom may even show no eiddence of faulty 
iblood formation of any kind. Indeed, all these possibilities may 
even be successively represented in the history of a single individual, 
who may first show no anemia, secondly, an anemia of the hypo- 
chromic variety and, finally, a true pernicious anemia.® In the 
light of our observations such a sequence of events could be mter- 
nreted most simply on the basis that the pernicious type of anemia 
did not develop imtil the essential intrinsic factor had become 
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sufficiently diminished. For this to occur no change in the degree 
of achlorhydria need, of course, be manifest, since in- the totally 
anacid gastrie juice of Cases B and C a normal amount of the essen- 
tial intrinsic factor Avas demonstrable, in Cases A and D a reduced 
amount aa’Us found, and in the typical cases of pernicious anemia 
none. It therefore folloios that unless a specific test is made it cannot 
he positively knotmi lohether the intrinsic factor is present or absent 
in any individual at any time no matter what is the conditioji of the 
gastric juice in other respects. 
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Fig. 2. — Red blood cell counts of a patient ndth pernicious anemia followed by 
Dr. George R. Minot over a period of 14 years. 

During the years 1918 to i921, while taking an unsatisfactory diet the red blood 
cell counts showed a progressive descent, with the lowest counts in the winter and the 
highest in the summer. During 1922 the patient was placed on a high caloric diet 
containing much animal protein (extrinsic factor) and the red blood ceil counts 
averaged 1 million higher than during the 2 preceding years. In 1923 the patient 
began to take a little liver and later when placed on increasing amounts attained a 
normal red blood cells count which has been maintained for 7 years. 


The tendency of the condition of patients Avith pernicious anemia 
to show “spontaneous” fluctuations has been frequently remarked 
in the past. The oscillating and progressive descent of the red 
blood cell count of a patient observed over a period of years by Dr. 
George R. Minpt is clearly illustrated in Fig. 2* as well as the sub- 
sequent effect of continued liver feeding in permanently maintaining 
the blood count of the patient at a normal level. The annual 
depression of the level of the blood counts of this patient before 
treatment is strikingly seasonal, as in the relapses during treatment 
reported by Isaacs.'*® The number of untreated or relapsed cases of 

* Permission to present these data was kindly given the authors by Dr. George 
R. Minot. 
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this disease admitted to the Boston City Hospital during the winter 
months is .somewhat greater than during the summer months. 
Seasonal fluctuations in the incidence of deficiency diseases, such 
as epidemic hemeralopia, « pellagra'*^ and scurvy,43 may be attribut- 
able to variations in diet factors. On the basis of our explanation 
of the immediate causes leading to the development of pernicious 
anemia, it is e\ddent that fluctuations either in the amount of the 
extrinsic factor, in the diet or of the amount of intrinsic factor 
secreted by the stomach could cause variations in the amount of 
hematopoietic substance formed as a result of the interaction of 
these two factors. Moreover, we have presented evidence that 
after the administration of hematopoietic substance in the form of 
liver extract added to the diet, the intrinsic factor, known to be 
absent before this therapy, reappeared in the gastric juice of Case 41. 
Under these circumstances the essential function of the stomach 
of this patient was improved after the administration of the hemato- 
poietic factor, perhaps thus representing a chemical improvement 
of the iunction of the gastrointestinal tract just as the reappearance 
of the papillse on the tongue of certain patients after treatment with 
hematopoietic substance represents a morphologic repair.^^ This 
seems to us an observation of potentially great significance in its 
bearing on the explanation of the “spontaneous” fluctuations char- 
acteristic of the disease before its voluntary control was possible. 

On this basis it is evident that if a patient in the early stages of 
pernicious anemia still bad a certain amount of intrinsic factor in 
the gastric secretion an increase of the extrinsic factor in the diet 
would not only immediately increase the amount of the hemato- 
poietic substance formed, but that the increase of the latter so 
brought about might, shortly increase the secretion of the intrinsic 
factor. This, in turn, would lead to a still further increase of the 
formation of the hematopoietic product. On the contrary, if the 
extrinsic factor were diminished a decreased formation of the hema- 
topoietic product would result and possibly later of the intrinsic 
factor. Due to this interaction of factors an unstable equilibrium 
peculiar to the conditions of the disease would obriously be created, 
udth a tendency to proceed in one direction or the other beyond 
effects referable directly to variation in the amounts of extrinsic 
factor. Since in the fully developed disease less hematopoietic 
substance is necessary to maintain a low red blood cell level than 
a high one,"''*® these marked fluctuations would not necessarily be 
either immediately disastrous or entirely curative. Even a reduced 
amount of hematopoietic product might for a time be sufficient to 
maintain a red blood cell count at a low level. On the other hand, 
since a normal red blood cell count could not be so easily maintained 
as one at a somewhat lower level, the patient would not necessarily 
regain an entirely normal blood even with a marked relative increase 
in the formation of the hematopoietic substance. Finally, with 
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the complete disappearance of the intrinsic factor, which we have 
found to be the case in all the patients with the fully developed 
disease, blood production would fall to a level incompatible with life. 

This general explanation of the natural course of the disease is 
further suggested by the fact that before treatment with liver was 
used the most successful management of the patients seemed to be 
attained by the use of diets rich in animal protein,'’® and so prob- 
ably containing much of the extrinsic factor. The effect of such a 
regime is shown by the distinct improvement of the blood level of 
a case of pernicious anemia after the institution of this treatment. 
(Fig. 2.) Since with the beginning of a remission the patient’s 
appetite improves and the tendency is to eat more, the intake of 
of extrinsic factor would rise still further, while the ability of the 
body to utilize it in the formation of the hematopoietic substance 
might also improve. The evidence by analogy with the seasonal 
incidence of other deficiency diseases suggests that the “spontane- 
ous” remissions and relapses were really due to slight fluctuations 
in the amount of the extrinsic factor in the food, thereafter effective 
in a magnified way in producing fluctuations in the red blood cell 
counts by the mechanism we have outlined. Of course, other 
general systemic conditions such as infections might affect the 
amount of secretion of the intrinsic factor"*® or even operate directly 
upon the bone marrow.'”’ In contrast to the earlier natural history 
of the disease observed by others, we have seen in the course of 
observations on over 100 patients with pernicious anemia, under 
conditions in the hospital such that their intake of the extrinsic 
factor was controlled and probably small, only one striking “ spon- 
taneous” remission. It is possible that the periods of controlled 
observation of from only 10 to 40 days which we have used were 
not sufficiently long to provide opportunity for improvement such 
as occurred during the prolonged periods of rest and bed care for- 
merly given these patients. It is, however, readily comprehensible 
that before the liver treatment of pernieious anemia remissions were 
common and inexplicable, since the mechanism which we believe 
to have an important bearing on this phenomenon was not then 
known, and so the essential factor not controlled. 

APPENDIX OF CASE HISTORIES. 

Case 39. — R. W,, aged 65 years, white, married, an American minister. Diag- 
nosis: Sprue; chronic diarrhea; pernicious anemia. Admitted, March 24, 1930. 
Discharged, May 5, 1930. 

Pertinent History. Ever since the patient was engaged in missionary work in 
China, 28 years ago, he had had spells of diarrhea, anemia and weakness. The 
stools at first, and sometimes after, were grayish, foamy, often contained mucus and 
sometimes blood. At the time of onset he also had malaria with recurrence of chills 
every fall. Seven years ago he was told that he had sprue and was given a diet 
containing some liver. Temporary improvement followed, but later he began to 
lose weight again and developed a sore tongue and sores within his nose. Four years 
ago he returned to the United States and was placed on a diet containing } pound of 
liver and 3 ycastcakes daily. On this r6gime he gained strength, until 4 months before 
entry, when he began to grow weaker, paler and to have more diarrhea, some palpi- 
tation on exertion and swelling of the ankles. He had had no paresthesias. 
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Hxaminaiion. The patient was a taU, somewhat emaciated, pale, white- 
haned man. The sclerm were dear and not jaundiced. The tongue wai quite 
atrophic aroimd the edges^. ^e upper teeth were replaced by a plate and there 

negative. The heart sLwed a systoUc 
murmur. The blood pressure was 125 systolic and 55 diastolic. The vessels were 
normal, ihe abdomen was negative. The deep reflexes were normal. The vibra- 
tion sense was slightly diminished over the tibise. 

Laboratorv Reports. Urine: Negative. Stools: Soft, light brown, no foam. 
Udor not offensive. Occult blood test, negative. No ova or amcebae on insnec- 
tion or culture. Bipod: R.b.c., 1,510.000; w.b.c., 2650; hemoglobin, 39 per 
cent (Sanb); color index, 1.28. Differential; Poljonorpbonuclears, 40; lympho- 
cjd;es, 48; mononuclears, 8; eosinophils, 4; basophils, 0 per cent. The red cells 
showed marked variation in size and shape, there being both microcytes and macro- 
cytes and occasional basophilic cells. Nucleated red cells were rare. Platelets 
were normal in number, but oocasionally a very large platelet was seen. Gastric 
analysis: Fasting contents, 60 cc. of slightly yellowish material containing no 
food ; free HCl, 10 ; total acidity, 30. After 100 cc. of 7 per cent alcohol, at 20 minutes : 
free HCl, 27 ; total acidity, 59; at 40 minutes: free HCI, 53.5; total acidity, 60. After 
0.5 mg. of histamin subcutaneously, at 20 minutes: free HCl, 70; total acidity, 76 cc. 
of N HCl. These findings were essentially the same for samples of gastric juice 
on 8 successive days after the subcutaneous injection of histamin. 

Course. During the patient's stay in the hospital clinical improvement took 
place after the first administration of fiver and was followed by a gradual diminution 
of the number of loose stools and an increase of strength. On the day of discharge 
the blood count had reached only 2,015,000, with a hemoglobin of 56 per cent (Sahli) , 
despite almost a month of therapy with potent extract derived from 800 to 900 gm. 
of liver daily. 

Case 41. — "W. J., aged 41 years, white, male, an American salesman. Dia^osis: 
Dermoid cyst; chronic diarrhea; intestinal anastomoses; pernicious anemia. Ad- 
mitted, March 30, 1930. Discharged, May 29, 1930. 

Pertinent History. Nine yeare ago the patient was operated upon for a supposed 
retroperitoneal malignant condition at another clinic. He then received repeated 
Roentgen ray therapy, and several months later developed a fecal fistula unto the 
sigmoid, from which, later, the discharge of a quantity of putty-like material together 
with hair led to a diagnosis of dermoid cyst as the original tumor. He then devel- 
oped a second fistula into the small bowel, and during the next 4 years underwent 
12 operations, by which numerous anastomoses and resections of the large bowel were 
performed. For the past 5 years he had suffered from varying degrees of ill health, 
exMbiting secondary anemia, marked loss of weight and a persistent watery diarrhea, 
requiring opium to keep the number of bowel movements as few as four or five daily. 
Beginning 2 years ago, and at intervals since, he had a sore tongue and transient 
paresthesia' of the hands and feet. One year ago a blood examination showed: 
R b c., 2,000,000; hemoglobin, 60 per cent (Talqvist) ;_ color index, 1.5. Six 
months ago he was sicker and more anemic, but a diagnosis of pernicious anemia 
was rejected because the gastric analysis showed much free hydrochloric acid. . 
However at this time, on Ms owm responsibility, he took liver extract for 2 weeks; 
he at once improved subjectively, and a few weeks later showed a Mgher blood count. 
He then discontinued liver extract, and in the 5 months before entry his symptoms 
Mereased and he took to his bed with persistent diarrhea, sore tongue and slight 

Examination. The patient was pale, emaciated and had a slight 
iaimdice of the sclera, and skin. The tongue appeared normal. The he^ and 
luMS were essentially negative. The blood pressure was 85 wstoho and 45 diastohc. 
ThT abdominal wall was very tMn, showmg peristalsis. There were many scars 
rtf and IsmaU fecal fistula in the left upper quadrant. The liver. 

"T^fnHW^nevs were ^t felt. There was bilateral hydrocele. Slight pitting 
Spleen , fp^t was observed. The reflexes and sensation were normal. 

Glees, yeUow, acMjjj^cific^graMty^ 1.016; aM^^^ 


^ - T? V* r 910 UUU: nemoEioDin, oo per ceut luuu.!., 

positiw. , The’red cells were well filled with hemoglobin, showed much 

1.9. W. b. 0.^5350. rue definite oval macrocjdcs. No abnormal white 

vanation m platelets were somewhat diminished. Gastric analysis: Fast- 

cells were seen 50 cc. of 7 per cent alcohol, at 20 minutes: free 

ing contents not ob^ed. ^rer acidity, 7. After 0.5 mg. 

HCl. 0: total aadity, 6. at 40 mnu^rree_ total acidity, 71; at 40 

of totamm s^cutaneoMlj J N HCl per 100 cc. 

nnnutesMree HCk S^. t t 1 histamin sUmulation, which invariably 

Course. The lastmg ^ recovered each day for several days 

contained “pch free h^ carried out on Case 42. During this imtial period 
and utihzed m ono cm of beef muscle daily without cn'denco of 

"thore1ft« patient was given daily Liver 
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•Extract No. 343 .(N. N. R.)i derived from 300 gm. of liver. Ho showed prompt 
.improvement clinically and by the reticulocyte response, as shown in Table 1. At 
the end of a month his blood showed: R. b. c., 1,940,000; hemoglobin, 48 per 
cent (Sahli); at the end of 2 months; r. b. c., 3,020,000; hemoglobin, 65 per cent 
(Sahli) ; at 3 months: r. b. c., 3,940,000; hemoglobin, 65 per cent (Sahli) ; at 4 months: 
r. b. c., 4,710,000; hemoglobin, 70 per cent (Sahli). The clinical improvement was 
commensurate: the diarrhea was less"; the patient felt stronger, ate well and gained 
much weight. 

Case A. — C. D., aged 42 years, female, white, single, American. Diagnosis; 
Secondary anemia; hepatic enlargement. Admitted, February 3, 1930. Discharged, 
May 18, 1930. 

Pertinent History. The patient was always well until about 5 years ago, when • 
all her teeth were extracted because of mild rheumatic attacks. One year ago 
she began to lose weight and to become pale. At this time she noticed a tightness 
in the epigastrium coming on immediately after meals. After the teeth were extracted 
her diet became extremely limited. She ordinarily ate no breakfast; took crackers, 
.toast and tea for lunch and for supper, and sometimes corned beef and cabbage 
at lunch or supper. She never observed any blood loss during this time. 

Admission Examination. The patient was fairly well nomished. Her skin had 
a waxy pallor; the mucous membranes were very pale and without petechise. There 
was an iridectomj' scar and external strabismus of the left eye. The vessels of the 
fundus were tortuous. All the teeth were replaced by a plate. The tongue showed 
a marked papillary atrophy. The lungs were clear. The heart was enlarged to 
left and right; the sounds were rapid, loud and forceful, with an increased aortic 
second sound and a systolic murmur over the precordium and axilla. The blood 
pressure was 110 systolic and 70 diastolic. The radial and brachial arteries were 
slightly thickened. The abdomen was slightly distended and a nontender mass 
with a smooth edge was felt at the level of the umbilicus in tne right flank. The 
spleen was just palpable. There were largo thrombosed bleeding hemorrhoids. 
There was some pitting edema of the ankles. The reflexes and sensation were 
normal. 

Laboratory Reports. Urine: Cloudy, straw-colored, acid; specific gravity, 1.012; 
albumin, slight trace; sugar, none; sediment, 2 to 3 white blood cells per high-power 
field. Stool: Dark brown, formed; no gross blood or mucus. Blood: R'. b. c., 
1,280,000; hemoglobin, 9 per cent (Sahli); color index, 0.35. W. b. c., 3225. Dif- 
ferential: Polymorphonuclears, 80; lymphocytes, 10; mononuclears, 10 per cent. 
The red cells showed marked achromia and poikilocytosis. The platelets were 
somewhat reduced. The blood Wassermann was negative. Ghstric analysis: 
Fasting contents: 5 cc. of clear, mucoid material; free HCl, 0; total acidity, _4. After 
0.4 mg. of histamin subcutaneously, at 20 minutes: free HCl, 0; total acidity, 10 cc. 
of N HCl per 100 cc. Rocniyen rays: Bones showed no evidence of metastases. 
liddneys apparently of normal size. Barium enema showed no gross abnormality. 

A large, soft tissue tumor, presumably liver, displaced the cecum and hepatic flexure 
toward the midline. 

Course. The patient made striking improvement clinically on daily doses of iron 
ammonium citrate varying from 1 to 6 gm. At the end of a month on 1 gm. of iron 
ammonium citrate daily the blood examination showed: R. b. c., 2,795,000; hemo- 
globin, 36 per cent (Sahli); at the end of 2 succeeding months, on 6 gm.: r. b. c., 
4,850,000; hemoglobin, 84 per cent (Sahli). During the early part of this therapy 
gastric juice was removed from the patient daily for 10 days and used in the observa- 
■tions made on Case 44. 

Case B. — H. R., aged 53 years, female, white, married, an Irish housewife. Diag- 
nosis: Colitis; secondary anemia. Admitted, April 10, 1930. Discharged, July 
14, 1930. 

Pertinent History. The patient’s health had usually been good except for a long- 
standing nonproductive cough. Four years ago she began to diet for obesity, reduc- 
ing a fairly normal diet to tea, bread, occasionally lettuce and an egg or a little 
meat. One year ago she began to notice clots of blood in the stools. Four months 
:ago she was, much weaker and was told she looked pale. She became somewhat 
.dyspneic on exertion and noticed a slight swelling of the ankles at night. The last 
menstrual period was a year ago. She lost 12 pounds in 4 years. 

Admission Examination. The patient was a gray-haired, obese, rather sallow 
woman with distinctly pale sldn and mucous membranes. There were faded purpuric 
spots on the right ankle. The tongue was almost completely devoid of papill®. 
There was an upper plate and only a few lower teeth. The lungs were normal. 
The heart was somewhat enlarged to the left, with a soft sj^stolic murmur at the 
apex. The blood pressure was 130 systolic and 80 diastolic. The abdomen was 
pendulous. There were small external hemorrhoids, not bleeding. There was a 
slight pitting edema of the anldes. There was no evidence of any neurologic dis- 
turbance. 

Laboratory Reports. Urine: Faint trace of albumin; sediment; 5 to 9 w. b. c. 
per high-power field. Stool: Brown, unformed; no gross blood or mucus; negative 
for, occult blood. Nonprotcin nitrogen: 31.6 mg. per 100 cc. Blood: R. b. c., 
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Dif. 


3,050,000; hemoglobin, 38 per cent (Sahli); color index, 0.62. W. b. o. 4150 uii- 

ferential: Polymorphonuckars, 67; lymphocytes, 21; mononuclears, 9; eosinophils 
2; basophils, 1 per cent. The red cells showed marked achromia, anisooytosis and 
pojkilocytosis. There were no abnormal white cells. The platelets were normal. 
Ihe Hahn test was negative. Gastric analysis: Fasting contents: 45 cc. of cloudv 
yeiiow fluid; free 1101, 0; total acidity, 13. After 0.5 mg. of histamin injected 
subcutaneously, at 30 minutes; free HCl, 0; total acidity, 15 co. of jV N HCl. Rocnt- 
gen rays: Gastrointestinal tract showed a normal 'esophagus, stomach and duo- 
denal cap, but evidence of external pressure from the gall bladder and delay in 
the s^ond position of the duodenum. Marked hyperperistalsis was noted through- 
out the bowel. A barium enema showed complete absence of haustration in the 
transverse colon and general irritation. Proctoscopy showed a small ulcer within 
the rectum. 

Course. Beginning 3 days after entry the gastric juice of this patient was collected 
daily for 10 days and used in the observations on Case 45. The patient was then 
given small doses of iron which showed no effect on blood formation within 10 days. 
Later, she was given iron in large dosage and gradually recovered from her anemia. 

Case C. — L. G., aged 53 years, male, white, a single Portuguese stationary engineer. 
Diagnosis: Subacute combined degeneration of the spinal cord; hypertrophic 
arthritis of the spine. Admitted, April 25, 1930. Discharged, Novemter 17, 1930, 

Pertinent History. Aside from minor traumatic injuries the patient tvas well until 
the present illness. He worked as a fireman until 9 years ago, since then as an engi- 
neer. His diet had always contained meat, fruit and vegetables; he had never used 
alcohol or drugs. His appetite had always been excellent; his bowels fairly regular. 
On rare occasions he had vomited a little after a hearty breakfast. A month ago, 
after an unusual exposure to moisture while at work, he noticed pain in the left 
elbow radiating to the left shoulder and chest, especially on motion. Two days 
later both legs became weak, and he had a feeling as of pins and needles in the soles 
of his feet. He had no chills or fever. 

Admission Examination. "The patient was well developed and nourished, with 
good_ color. The tongue was normal. Aside from very bad teeth and enlarged 
inguinal glands, all positive findings were related to the neurologic examination. 
The optic disks were slightly pale. The strength of the arms was normal. All 
muscle groups of the left leg were weaker than those of the right. The arm reflexes 
were hyperactive. All abdominal reflexes were absent. The ankle and knee 
reflexes were hyperactive, with a well-sustained ankle clonus on the left and a few 
jerks on the right. Bilateral positive Babinski reactions were obtained. Position 
sense of the toes was absent. The vibration sense was absent on the left tibia and 
much impaired on the right. The gait was slow and spastic. The patient was 
mentally normal, but poorly educated. 

Laboratory Reports. Urine: Negative. Blood: R. b. c., 5,360,000; hemo- 
globin, 90 per cent (Sahli). W. b.c., 7300. Differential: Polymorphonuolears, 
80; lymphocytes, 14; mononuclears, 3; eosinophils, 1; basophils, 2 per cent. The 
red cells were normal in size and shape and normally filled with hemoglobin. There 
were no abnormal white cells. The platelets were normal. The blood Wasser- 
mann was negative. Gastric analysis: Fasting contents: free HCl, 0; total acidity, 
14 cc. of N HCl per 100 cc. After 50 cc. of .10 per cent alcohol,_ at 15 minutes; 
free HCl, 0; total acidity, 3; at 30 minutes: free HCl, 0; total acidity, 9. After 
the subcutaneous injection of 0.8 mg. of histamin, at 15 minutes: free HCl, 0; 
total acidity, 11; at 30 minutes: free HCl, 0. Lumbar puncture: Normal dynamics 
and pressure. Spinal fluid, clear, colorless, cell-free. _ Glomhn test, negative. 
Total protein, 37 mg. per 100 cc. Wassermann, negative. Colloidal-gold curve, 
0000000000. Roentgen ray: Doreal spine showed extensive hypertrophic arthritis. 
Cervical spine, negative. , , „ . 

Course. The gastric juice of this patient was removed daily after the subcutaneous 
injection of histamin and used in the observations made on Case 46. bubsequentiy 
the patient made considerable improvement under treatment with vitamin 11 ana 

Case D. — A. L., aged 28 years, female, white, a sj^Ele American. Diagnosis: 
Chlorotic anemia of pregnancy. Admitted, September -9, 19.10. Discharged, 

Pertinent History. The patient was always healthy until she became pregnant, 

9 months before admission. She had alwigs Iwen somewhat pale and had » si-dcr 
who became anemic during pregnancy. During the gestation period the patient 
became increasingly pale. She became somewhat short of brcMh^on exertion dunng 
the latter months and had some edema of the ankles just hef^e dehie ® ° 
maintained a good appetite, and ate as usual a diet j 

with rarely vegetables and meat. She was somewhat constipated. .She had no 
rJrc tonlul pfre^thLia. loss of blood or urinary symptoms. She was delivered 
of n nSl male child 3 days before entry Mthout unusual lo^ of Wood. 

Admission Examination. The patient 


and mucous membranes were very pale. 

The tongue was extremely smooth and atropme, 


The rest of the examination was 
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negative except for a soft blowing systolic murmur over the apex of the heart. The 
reflexes were normal, 

Lahoralory Rcporls. Urine: Negative. Stools: Negative. Blood: R. b. c., 
3,325,000; hemoglobin, 3G per cent (Sahli); color index, 0.54. W. b. c., 11,450. 
Differential: Polymorphonuclears, 70; lymphocytes, IS; mononuclears, 4; eosino- 
phils, 2 per cent. The red blood colls varied in size and shape and were markedly 
achromic. The platelets wore increased. The blood Wassermann was negative. 
Gastric analysis: Fasting contents: 25 cc, of fluid; free HCl, 0; total acidity, 13. 
After 50 cc. of 7 per cent alcohol, at 20 minutes: free HCl, 0; total acidity, 7. After 
Q.S mg. histamin, at 15 minutes; free HCl, 0; total acidity, 7; at 30 minutes: free 
HGI, 0; total acidity, 5 cc. of iV ^ HCl per 100 cc. 

Course. During a period of 10 days gastric juice was daily removed after histamin 
stimulation for use in the observations made on Case 47. The patient rvas then 
given iron ammonium citrate in G-gm, daily doses, which resulted in a prompt reticulo- 
cyte response and increase of rod blood cells followed by rapid clinical improvement. 

Summary and Conclusions. 1. Certain apparent exceptions to 
the hypothesis that pernicious anemia is produced by an inadequate 
gastric digestion of protein, thus causing a virtual deficiency in 
the presence of a normal diet, have been examined and found to 
offer no exception to the theory. 

2. The experiments given below confirm the negative evidence 
of those of the three preceding papers of this series, and demonstrate 
positively that the existing tests for h 3 ^drochloric acid, pepsin and 
rennin of the gastric juice are not necessaril}’^ related to the presence 
or absence of the intrinsic factor of normal human gastric juice essen- 
tial to the reaction with beef muscle described in these papers since: 

A. The intrinsic factor was absent from the otherwise normal gastric 
contents of £ cases of pernicious anemia in relapse. 

(1) To each of 2 patients with the blood picture of per- 
nicious anemia, but with an apparently normal gastric contents, 
beef muscle was given daily for 10 days without effect on blood 
formation. 

(2) The fasting gastric juice of each of these 2 patients, 
secreted after histamin injection, was incubated daily with 
beef muscle and the resulting material given respectively to 2 
typical cases of Addisonian pernicious anemia without effect on 
blood formation in either case within 10 days. 

(3) Each of the 2 patients whose gastric juice was thus found 
to have no specific effect on beef muscle subsequently reacted 
positively to comparable doses of liver or liver extract by mouth. 

B. The intrinsic factor was present in the otherwise achylic gastric 
contents of a patient without anemia and of 3 pedients with hypochromic 
anemia. 

(1) The gastric juice of a patient with no evidence of any 
disturbance of blood formation, and the gastric juice of each of 
3 patients 'with hypochromic anemia were found even after 
histamin stimulation to contain no free hydrochloric acid and 
little or none of the common enzymes of the normal stomach. 

(2) The fasting gastric juice of each of these 4 patients, 
secreted after histamin stimulation, was incubated daily with 
beef muscle and the resulting material administered respec- 
tively to 4 typical cases of Addisonian pernicious anemia with 
positive effects on blood formation in each case within 10 days. 
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3. In 1 of the cases of pernicious anemia with'^an apparently 
normal gastric juice, the intrinsic factor shown to have been absent 
in relapse was found to be present after the remission induced by 
liver extract. 

4. The facts concerning the extrinsic and intrinsic factors and 
their relationship to their hematopoietic product described in this 
and our previous papers have been considered in relation to the 
age incidence of the disease and the tendency to spontaneous 
fluctuations of the blood count formerly noted. 

5. Evidence for an accessory role in the etiology of pernicious 
anemia of a difficulty with the absorption of hematopoietic substance 
at least in certain cases of the disease is presented. 


Note. — We are greatly indebted to Dr. George P. Robb for his assistance in carry- 
ing out certain of the observations reported in this paper. We wish to express our 
thanks to Miss Margaret Evans and Miss Charlotte Nicklin for the technical studies 
of the blood. 
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HODGKIN’S DISEASE OF BONE MAEROW AND SPLEEN 
WITHOUT APPARENT INVOLVEMENT OF 
LYMPH NODES.* 

By E. B. Krumbhaar, 

PROFESSOB OF PATHOLOGT, UmVEBSITT OF PENNSTPVANIA, PHILADEDPHIA. 
(From the Department of Pathology, Medical School, University of Pennsylvania.) 

In Hodgkin’s^ original article, “Morbid Appearances of the 
Absorbent Glands and the Spleen,” which was published in 1832, 
7 cases were described which all showed splenic and lymphoid 
enlargement. Today, to be sure, they would not be all recognized 
as true Hodgkin’s disease. There was naturally no mention made 
of the bone marrow by Hodgkin’s paper, as this tissue was not an 
object even of gross study until after Neumann’s studies some 
40 years later. Ever since Hodgkin’s time the lymph nodes and 
the spleen have been considered the chief organs to be involved in 
Hodgkin’s disease as we know it today, though various atjTpical 
pathologic tjTies have been emphasized depending on the greater 
prominence of one or other group of involved organs. Thus 
“ splenic Hodgkin’s disease ” is spoken of when the primary or most 
marked lesion occurs in this organ. In abdominal Hodgkin’s 
granuloma the mesenteric or retroperitoneal nodes show the most 
prominent lesions (in a few cases that we have seen massive mvolve- 
ment of tliese nodes was accompanied by little or no change clsc- 

* Rc.'id before the Philadelphia Pathological Society, May 14, 1931. 
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where) ; in the rarer gastrointestinal form the lesions may be almost 
entirely restrieted to the mucosa and adjacent lymph nodes. Bone 
marrow lesions are not uncommonly found histologically (30 to 
40 per cent, Ziegler;^ 50 per cent, Symmers®), as one would expect 
in a disease chiefly involving the hemolytopoietic system. Cuta- 
neous . involvement is far from rare and the characteristic lesions 
also have been found in many other organs, such as the bones, 
“thyroid, pancreas, adrenal, heart and voluntary muscles, esopha- 
gus, breast, tonsils, ovary” (Ewing^). A typical case in the uterus 
has also been described. Dr. Strumia is reporting tonight such a 
case of unusually wide distribution. The commonest type, how- 
ever, still remains that in which the several chains of superficial 
Ijunph nodes are involved, usually the cervical, axillary, inguinal, etc., 
though even here Ewing'^ and Symmers® consider that these may 
be the superficial manifestation of a primary internal involvement. 

As far as I have been able to find, however, there has been no case 
reported in which the involvement was chiefly of the spleen and 
bone marrow, and where no lymph node involvement could be found. 
In Symmers’,® Dowd’s® and Wade’s^ cases of the splenic tjqie no 
superficial lymph nodes were found involved, or abdominal nodes at 
operation, but these cases did not come to autopsy. As the present 
case has already been referred to by Rolleston,® in his Schorstein 
Lecture on Hodgkin’s disease, and as it must be of considerable rarity, 
it seems desirable to put it on public record. It is, of course, impos- 
sible entirely to rule out all lymph node involvement in this case, 
though especially careful search was’made at the time of autopsy. 
As Fraenkeh well notes, “ It may happen that the majority of the 
lymph nodes seen macroscopically and microscopically have feeemed 
to have been spared and that only in one spot may a small lymph 
node be involved. In a case of the author’s this occurred in the 
supraclavicular fossa.” It is obvious that in order completely to 
rUle out lymph node involvement this would necessitate serial 
section of all lymph nodes of the body— an impossible task. Short 
of this we can only state that a very careful examination failed to 
reveal any involvement of lymph nodes and that the bone marrow 
and splenic lesions were undoubtedly of prime importance and that 
one or the other was in all probability the primary site. The 
absence in this case of lymph node material for histologic study is 
regrettable, but, on theoretical grounds at least, there is the con- 
solation that even completely negative results in several nodes would 
not meet the objection above referred to. An excellent review of the 
whole subject of Hodgkin’s disease has recently been published by 
Simonds.^® 

Case Report. M. D. (1925 — ^242), a white male, aged 55 j'^ears, was 
admitted to the medical ward (service of Dr. Boston) of the Philadelphia 
General Hospital on November 25, 1924, complaining of weakness in the 
legs. • _ _ , 

The patient, a painter by occupation, lately has noticed weakness in his 
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legs upon ascending stairs. He has been short of breath for about 6 months' 
at present when he attempts to go upstairs he gets short of breath, dizzy! 
and his heart begins to beat very fast. He has profuse nocturia, passing 
large quantities of urine, from 2 to 3 quarts a night. His appetite has 
■been poor and bowels constipated, with periods of diarrhea. He lost 
15 poimds in the last month and has had numbness, wealmess and cramps 
in his legs and arms. 

Past History. He had scarlet fever when a child, and has had pneumonia. 

Social History. A painter all his life, he has never had cohc. He had 
gonorrhea in boyhood; denies chancre; has been a moderate drinker of 
alcohol. His .family history is negative; no familial tendencies. 

Physical Examination. The patient is an elderly white adult male, 
lying comfortably in bed. The skin is generally a pallid, yellow color; 
there is no edema, cyanosis or dyspnea. The eyes, ears and nose are 
negative. There is facial weakness on the left side, and the tongue deviates 
to the left with a coarse tremor. The teeth are carious. Neck: Venous 
pulsations are seen on both sides; there are no palpable lymph nodes. 
Chest: The breath sounds are easily heard and apparently normal. The 
heart is negative. The pulse is accelerated but regular; it is small in volume. 
The blood pressure is 120 systolic and 50 diastoh'c. The abdomen is promi- 
nent in the upper hah, with muscle spasm over these parts. The lower 
edge of the liver reaches the level of the umbihcus. The spleen extends to 
the level of the anterior superior spine. The extremities are negative. 

Laboratory Tests. Urine: Heavy trace of albumin. Specific grarttj', 
1010. Hyalin and granular casts, red and white blood cells, few in number. 
Negative for urobilin. Blood: The Wassermanu test is negative with both 
antigens. Blood chemistry: nonprotein nitrogen, 60 mg. ; uric acid, 7 mg. ; 
creatinin, 2 mg. ; sugar, ISO mg. Hemolysis : b^egins at 0.46 per cent NaCl ; 
is complete at 0.32. The platelets number 186,000 per c.mm. The blood 
serum is negative for the vandenBergh reaction. On admission the 
erjdhrocytes numbered 1,070,000 per c.mm., with anisocytosis, poikilo- 
cjriosis and polychromatophilia; leukocytes, 8200 (78 per cent polymorpho- 
nuclears, 19 per cent lymphocytes). February 5, 1925: Er3i;hroc:rtes, 
1,116,000; leukocytes, 3700 (54 per cent polymorphonuclears, 43 per cent 
lymphocytes). Hemoglobin, 4.4 gm. No stippling. Feces: Urobilin, 
1600 units (Addis). 

Progress. The patient was transfused several times but gradually 
weakened and died on March 24, 1925. 

Axrropsy Abstkact. Autopsy (9679, 1925 — 242) was performed by Dr. 
Palomeque 6 hours after death. The body weighs 125 pounds and is 170 cm. 
long, well developed and well nourished. There is marked pallor of the 
skin and mucous membranes. The gums are devoid of teeth. The neck 
is somewhat muscular and shows no palpable glands on careful examination. 
The thyroid is normal, the chest wall barrel shaped. The abdomen, large 
and protuberant, with definite fullness along the left external aspect and 
in the right superior quadrant. The lower half is distended.^ The thighs 
show normal muscular development but are yevy flabby, with moderate 
‘ edema of the ankles. There are no lymph node enlargements in the axilla. 


groin, popliteal or other spaces. , , . , u 

Internal Organs. A substantial lay^er of fat of the abdominal iv all 
measures 4 cm. in depth. There are about 3500 cc, of light, straw-colored 
fluid in the peritoneal cavity. No abnormal lyi^h nodes are found in 
the mediastinum, mesentery or retroperitoneum. There are aboiiUOOO cc. 
of pale clear straw-colored fluid in the left p eural cavity and 12 M m the 
right. The pericardium is markedly distended and contains about oOO cc. 

ThelpS occupies the whole left side of the abdomen, extend- 
in^to the anterior axillary line and down to the anterior superior spine of 




Fig. 1. — Histology of the femoral marrow, shoAving Hodgkin involvement, fibrosis and persisting 

hemolytopoiesis. (X 100.) 



Fig. 2. Histology of the tibial marrow, sho-n-ing an earlier stage (f. c., less fibrosis) of the same 
picture endothelioid, Dorothy Reed cells, lymphocytes, polymorphonuclears, etc. The eosinophilic 
myelocytes can be made out on close inspection. ( X 560.) 
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the ileum. It weighs 1090 gm. and measures 22 by 16 by 7 cm. It is of 
triangular, shape, showing distinct lobulations. The capsule is grayish-white 
and tensely stretched on the splenic tissue and without thickenings or 
adhesions. The organ cuts with increased resistance, showing a homogen- 
eous pinldsh-red color, smooth and glistening and very firm. The lymphatic 
follicles are not visible. A few trabecula can be made out. There is no 
congestion and no blood is scraped from its surface. The splenic artery is 
sclerosed, of normal caliber, patent throughout. The splenic vein is some- 
what larger than the artery and slightly sclerosed. 

Heart. The heart is large, weighing 500 gm. There is definite hyper- 
trophy of the right side with moderate fatty infiltration. On the left side 
there is moderate fibrosis of the musculature. The valves are of apparently 
normal size and show no marked lesions. The coronary vessels show only 
shght sclerosis, as does the aorta. 

Lungs. The lungs show nothing noteworthy beyond slight emphysema. 

Adrenals. The adrenals are apparently normal. 

Kidneys. The Iddneys weigh 200 and 220 gm. respectively, and are 
reddish-brown and firm. The capsule strips with slight difficulty, showing 
a granular surface which cuts with difficulty. The striations are obscured. 
The pyramids are pale and firm. The bloodvessels show moderate sclerosis. 
There is one large urinary retention cyst, 15 mm. in diameter, on the left 
kidney. Chronic arteriolar nephrosclerosis. 

Liver. The liver weighs 2190 gm., appears very large, brown in color 
and fairly firm with rounded edges. It cuts with increased resistance, the 
cut surface being smooth and glistening, and shows numerous small whitish 
areas. There is an increase of fibrous tissue and a moderate congestion. 
Moderate cirrhosis. 

Gall Bladder and Pana-eas. Normal. The pancreatic artery is sclerotic. 

Vena Cava and Portal Veins. Negative. 

Digestive Tract. The esophagus is normal. 

Stomach. Normal with smooth and glistening mucous membrane. No 
lesions found. 

Duodenum, Jejunum, Ileum and Colon. Apparently negative, except 
for some congestion. 

Genito-urinary Tract. No gross lesions. 

Prostate. Small and atrophic. 

Seminal Vesicles. Apparently normal. 

_ Bone Marrow. The middle third of the right femur shows the marrow 
pinldsh-red in color and hyperplastic. The marrow of the upper third 
of the right tibia shows a distinct hyperplasia, the medullary canal, con- 
taining flabby, pinkish-red marrow with a decreased amount of fat. 

Brain. Is very pale and shows slight atrophy of convex surface and 
slight arteriosclerosis. 

Histologic Examination. Examination of heart, lung, kidneys, esophagus, 
stomach, duodenum, pancreas and adrenal confirm the picture given in the 
gross inspection. In none of the lymphoid collections of the mucosae were 
any abnormahties found. The lung shows in addition to the emphysema 
some carbon and “heart failure” cells but nothing resembling Hodgkin’s 
infiltrations. '‘n 

The liver (of which an extremely small piece was taken for section) does 
not include any of the whitish nodules mentioned. It shows 'slight thick- 
ening of the capsule, general slight diffuse increase of loose fibrous tissue, 
congestion and atrophy of the liver cords, with deposition within the liver\ 
cells of granules of brownish pigment. In some areas the liver cells have 
an indefinite outline and take a paler acid stain, as if degenerated. A 
few large mononuclear and multinuclear cells are found in the sinuses, that 
are of the Hodgkin tjT)e. 
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Spleen. The capsule is tliickened and shows spots of adhesions The 
pulp shows a scarcity of Malpighian folh’cles, which are small and without 
so-called ‘ germinal centers." Immediately beneath the capsule (to the' 
depth of 1 low power field) it is definitely poorer in cells than deeper in. 
in the deeper areas it presents a fairly homogeneous appearance, due to a 
variety of cells scattered tlirough a matrix of slightly but definitely increased 
delicate fibrous tissue. The small sinuses can thus be more easily identified, 
and are closely lined noth cuboidal (not flattened) endothelial cells. In the 
pulp the most striking cells are eosinophilic myelocytes scattered diSusely, 
but in some areas composing more than half of the cells found. They are 
even found in small numbers in the follicles. Next most prominent (and 
probably more numerous) are the pleomorpliic large Hodgkin cells, varying 
much in size, with pale to dark staining nuclei, and with chromatin both 
clumped and finely divided in different cells. The long thin varieties have 
the paler nuclei and their appearance merges with that of fibroblasts. The 
round, dark-staining varieties occasionally are multinucleated (Dorothy 
Reed cells) ; their nuclei vary from a vesicular type, with a few chromatin 
dots, to solid opaque chromatic masses (pyknotic, in the sense of condensa- 
tion, but without reduction in amount of chromatin). Lymphocytes occur 
in moderate numbers; poljTnorphonuclears and hemosiderin are both rare. 
No other hemopoietic cells are recognized. In the subcapsular zone, the 
cells are much rarer, disclosing the fibrous framework and sinus outlines 
more clearly, also some erythrocytes in both sinuses and polyp. Blood- 
vessels and trabeculffi present little of note. 

Bone Marrow. Femur; To the naked eye the section has the appear- 
ance of a solid tissue, such as Ijnnph node. Under low magnification the 
marrow is seen to be entirely made up of hemolytopoietic cells and fibrous 
tissue. If it were not for an occasional bone spicule, it could not possibly 
be recognized as bone marrow. In the more cellular areas interspersed 
through a rather loose fibrous tissue are various cells, of which the most 
prominent are megakaryocytes, and the eosinophilic myelocytes and mono- 
nuclear and multinuclear “endothelioid” cells, like those described in the 
spleen. Neutrophilic myelocytes and various immature cells of the eryth- 
rocytic series occur in moderate numbers. One perivenal collection of 
lymphocytes suggests a Ijunphopoietic focus. 

This appears to be a combination of an extensive but late (fibrous stage) 
Hodgkin involvement of the marrow Avith persisting hemopoiesis. 

In the tibial marrow the cellularity is much greater and the fibrosing 
process much less advanced than in the femoral marrow. Except that 
erythrocytes and pigment bearing phagocjdes are somewhat more common, 
no essential differences in the quality of the cells concerned can be found 
from those of the femoral marrow. The immature eiythrocytic cells are 
somewhat less frequent and pyknotic nuclei more so. 

Summary. 1. A fatal case of Hodgkin’s disease with autopsy is 
reported that was practically limited to the spleen and bone marrow, 
though in these two organs the involvement was axtensive. The 
histologic appearance of the femoral suggests that the disease pro- 
cess may have been primary in this tissue. Absolutely no lymph 
node involvement could be found and the lymphoid tissue of the 
gastro-intestinal tract was histologically unchanged. 

2. While this does not constitute unequivocal proof of the_ absence 
of honph node involvement, it points strongly in that direction; 
while the absence of lesions in the mucosm and of the so-called 
germinal centers in the spleen suggest interesting speculations as 
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to the t}T3e of cell (reticular or endothelial) in which the disease 
process originates. It is suggested that the disease should ‘be 
considered a disease of the hemolytopoietic or reticuloendothelial 
systems rather than of lymphoid tissue. 
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CARDIAC PAIN AND SUDDEN DEATH,* 

By Alexander Lambert, M.D., 

PROFESSOR OP CLINICAL MEDICINE, CORNELL UNIVERSITY, NEW YORK. 

In the lay mind, at least, cardiac pain is inseparably connected 
with sudden death; in fact, any form of heart disease is regarded 
as possessing that probability. It is only within recent years that 
the luxury of a sudden death has begun to be appreciated, and for 
centuries men have prayed to be delivered from this desirable 
ending. 

There are two widespread fallacies regarding sudden unexpected 
death that are diflScult to eradicate from the popular belief. The 
first, common to both laity and medical profession, is that most 
cases of sudden death are due to some form of apoplexy. Apoplexy 
does occur suddenly, but rare indeed is the death therefrom sudden. 
Rare cases of a pontine hemorrhage breaking into the fourth ven- 
tricle do occur, in which death is practically instantaneous, and 
rare also are those cases of rupture of small aneurysms on the circle 
of Willis which may cause actually sudden unexpected death. 
But the erroneous belief is widespread in the medical profession, 
and in the lay mind alike, that apoplexj'- is a frequent cause of 
sudden death. 

Presented before the Philadelphia County Medical Society, February 11, 1931. 
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The second fallacy, especially in the lay mind, is that any form 
of heart disease means the probability of sudden death. While it 
is true that the majority of instances of sudden unexpected death 
do occur in some forms- of heart disease, yet statistics show unmis- 
takably that the number of sudden deaths compared with the total 
number of deaths from cardiac diseases is really small. 

In New York City, in 1924, 22 per cent of the total deaths were 
due -to some form of heart disease, but only 4 per cent of these were 
recorded as due to acute endocarditis, acute myocarditis and angina 
pectoris, and only 2.5 per cent were due to angina alone. Ninety- 
one per cent of the deaths from acute endocarditis and myocarditis 
and 85 per cent from angina pectoris were reported through the 
Medical Examiner’s office, indicating probably a sudden and 
unexpected death, or at least one unattended by medical care. 

As is well known, however, in the chronic valvular diseases of the 
heart, and in the usual forms of chronic myocardial diseases, death 
comes in the vast majority of patients with the slow cardiac feilure, 
and although death may be sudden, it is not unexpected. ' 

During such infectious diseases as typhoid fever, yellow fever, 
smallpox and diphtheria, the acute intense myocardial degeneration 
may at times be the cause of sudden death. 

Warthin has reported 8 cases of acute syphilitic myocarditis 
which were acute exacerbations of chronic syphilitic myocardial 
degeneration, in all of which the death was sudden, and in 3 of which 
it was both sudden and unexpected. 

A frequent cause of sudden, unexpected death is a chronic fatty 
degeneration of the myocardium. Brouardel emphasizes tlie fact 
that these patients often look well, that they have but slight dyspnea 
and never any attacks with severe symptoms, or pains of anginal 
type, their physical examination reveals nothing and that they do 
not always have an undue amount of body fat. Brouardel has 
seen this condition in poorly nourished children; it also occurs in 
those who take excessive amounts of alcohol, -nath but little exercise. 

In the myocardium there is infiltration of fat between the muscle 
fibers and a fatty degeneration of the myocardial fibers themselves, 
the yellow, brown, red faded leaf color of the soft heart wall is 
characteristic. 

The cause of this suddenness of death in these patients is not 
clear. A possible suggestion may be ventured that, as in diphtheria, 
tlie atrioventricular bxindle may be degenerated separately, or in 
conjunction with the contracting mass of the myocardium. Moncke- 
berg reports 21 cases of diphtheria in which the atrioventricular 
bundle was the seat of excessive fatty degeneration, in 5 of which 
the degeneration of the tissue was excessive. In only 1 of these 
cases did the myocardium show destruction equal to that of the 
atrioventricular bundle, and in only 6 instances did it show a fatty 
degeneration. In several instances the myocardium showed fibroid 
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degeneration, while the bundle showed severe fatty degeneration. 
The conducting system, therefore, of the heart in consequence of its 
partially independent blood supply can also be independently 
diseased. How frequently the lesions of the conducting sj'^stem, 
independent of either the contracting myocardium, or the coronary 
system, produce sudden death, is as yet unknown. 

Brouardel quotes Forbes as reporting that of 64 cases of angina, 
49 (76.5 per cent) died suddenly. In those patients who survive 
one attack of angina, whether this symptom complex arises from cor- 
onary thrombosis, or is of aortic origin, with no occlusion of the 
coronary vessels, sudden death is not unexpected. Sudden and 
unexpected death in the first attack of aortic or noncoronary angina 
is not the usual occurrence. Wenckebach even reports that he 
has never seen such a death, but it is not a great rarity. 

Both Kolisko and Brouardel record that sudden unexpected 
death occurs not infrequently from embolisms of the vessels of the 
heart, or thrombosis of the pulmonary artery, the emboli coming 
chiefly from varicose veins of the legs, or occurring postpartum or 
postabortum. Sudden death from such emboli may occur following 
abdominal or pelvic operations, and probably it is of sufiiciently 
common occurrence to have occurred in the experience of most 
surgeons. Usually the patient has a warning feeling of sickness, 
d 3 ’'spnea or cyanosis coming on suddenly, followed quicldy by loss 
of consciousness and death. At times death is so sudden and 
unexpected that the patient seems to crumple up dead; at other 
times the clot lodges in a coronary artery, with death in a few 
hours, or after a longer period of time, as from primary thrombosis 
of the coronary arteries. 

The statistics of Krumbhaar and Crowell present 654 cases of 
spontaneous rupture of the heart; 58.3 per cent occurred in males 
and 41.7 per cent in females; in 80 per cent of these cases it occurred 
in the left ventricle, in 10 per cent in the right ventricle, in 5 per 
cent in the right auricle and in only 2 per cent in the left auricle 
and in the interventricular septum with rupture of both ventricles 
simultaneously, or the exact site not definitely stated in 2 per cent. 
The long descending branch of the left coronary is most frequently 
tlu’ombosed, usually producing an infarct near the apex and involv- 
ing the septum. This occurred in 60 per cent of the cases, and in 
23 per cent of the cases it was in the transverse branch of the left 
coronary supplying the posterior wall of the left ventricle, in which 
the thrombosis occurred. Spontaneous rupture of the heart is due 
in the great majority of cases to antecedent coronary disease, often 
with actual thrombosis and acute infarct, or subsequent degenera- 
tion of the muscle fibers with stretching of the thinned wall and 
final rupture with or without terminal necrosis of the fibers. These 
cardiac ruptures rarely occur before the age of 45 years, more often 
between the ages of 50 and 60 years, and in the greatest number 
of instances between the ages of 60 and 80 years. 
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It is interesting to note that in less than 25 per cent of 325 patients 
dying from rupture of the heart reported by Nuzum and Hagen 
was there any clinical suggestion of heart disease previous to the 
cardiac rupture. In the 75 per cent who gave no history of heart 
disease previous to the rupture the majority did not suffer both 
sudden and unexpected death. Where the death was not sudden, 
,it did not occur for a few hours to two days after the beginning of 
the symptoms. Of 400 of the cases reported by Krumbhaar and 
Crowell, however, in 72 per cent the death was “sudden.” 

Thrombosis of the coronary artery without rupture of the heart 
is probably the most common cause of sudden and unexpected death. 

Experimental ligation of the coronary arteries as well as blocking 
Avith lycopodium spores indicates that sudden death occurs when 
a sufficiently large area of myocardial tissue is deprived of its blood 
:supply, death being caused by ventricular fibrillation. 

The abundant anastomoses between the branches of the same 
•coronary and between the right and left coronaries may at times 
protect the myocardium, even when large branches are 'suddenly 
occluded. When, however, the occlusion occurs at the origin of 
the coronary artery, due to atheromatous involvement at its origin 
in the aorta, sudden death may occur. 

In bacterial endocarditis emboli at times go into the coronary 
arteries and cause sudden death; if the disease has been recognized 
death may be sudden, but not unexpected. 

Excessive exertion or intense emotion may cause death suddenly, 
and often unexpectedly, in any excessive myocardial degeneration. 
Sexual intercouse produces one of the severest strains which a 
degenerated heart can suffer; sudden and unexpected death during 
coitus is a very common occurrence in aged men. 

Tumors in the brain may be present and unsuspected, and 
specially gliomata may cause sudden and unexpected death through 
hemorrhage from rupture of their bloodvessels. Pachymeningitis 
luemorrhagica may cause death, but it is a slow death like that 
from apoplexjA 

In children tuberculous and other forms of meningitis may cause 
sudden and unexpected death before the disease has clearly mani- 
fested itself, and may be unrecognized. In diphtheria the sudden 
death is too familiar to be unexpected, and it may be caused either 
by laryngeal suffocation from edema of the glottis, or cardiac 
paralysis, for in cardiac paralysis the atrioventricular bundle is 
often diseased as Avell as the main contracting system of the 

myocardium. , i. , i 

The most unexpected and sudden death m apparently healthy 

children is a so-called thymic death. The child may turn white 
and die instantly, or be found dead Avhen supposed to be taking a 
nap The actual cause of this form of sudden death is unknown. 
One opinion is that death is caused by pressure on the heart and 
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trachea as the enlarged gland lies on the pulmonary artery and 
aorta, and covers the right auricle and two-thirds of the right 
ventricle. In the narrow opening of the thorax the pressure of the 
trachea and the larynx may cause spasm of the glottis, or pressure 
on the recurrent nerves may cause paralysis of the larynx. Timme’s 
explanation of the cause of this form of death is that to overcome 
'the effect of the characteristically small vessels, low blood sugar 
and consequent asthenia increased demands are put upon the 
adrenals. The thymus, pressing on the vagus and sympathetic 
plexuses about the base of the heart and great vessels, causes the 
maladjustment of the automatie regulatory eontrol which enables 
the body to meet emergencies. Slight excess pressure on the vagus 
may stop the heart, and the adrenal system, which is pushed too 
much, cannot meet the emergency, and the heart stops beating and 
the patient dies. 

Status lymphaticus produces a condition in which sudden unex- 
pected death not infrequently occurs; this condition occurs most 
frequently between 20 and 40 years of age. In 5652 necropsies in 
Bellevue Hospital in New York, Symmers found 457 cases of this 
condition; of the 249 cases analyzed 118 were active, 89 were reces- 
sive and 42 were partial. The sudden unexpected deaths occurring 
at the onset of some infectious diseases as cerebrospinal meningitis 
and at the beginning of general anesthesia have been attributed to 
this condition. In status lymphaticus the rupture of the hypo- 
plastic arteries, usually one of the basal arteries of the brain, has 
been in rare instances the cause of sudden and unexpected death. 

Hemorrhages from the lungs of such volume as to cause sudden 
death are not uncommon; in New York City about 2 a month are 
reported to the Medical Examiner’s office. These hemorrhages 
usually come from the walls of a tuberculous cavity. 

Hemorrhages from the esophagus may also cause sudden death. 
These hemorrhages may be due to a cancerous growth of the 
esophagus eroding into the aorta, or to an aneurysm of the aorta 
eroding into esophagus. 

Rarely, but more often than is usually clinically realized, in 
cirrhosis of the liver sudden fatal hemorrhage may occur from a 
rupture of the ring of varicose veins at the junction of the esophagus 
and stomach. 

In the consideration, therefore, of sudden death we end where 
we began, that contrary to the beliefs of both the medical profession 
and the laity, sudden and unexpected death is but rarely produced 
by cerebral hemorrhage. The great majority of sudden unexpected 
deaths occur in certain forms of heart disease, but the overwhelming 
majority of deaths in heart disease are neither sudden nor unexpected. 

In considering cardiac pain we must franldy admit that the 
exjilanations given for it, and the theories held concerning it are 
unsatisfactory, do not correspond with the experimental observa- 
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tions. Cardiac pain varies in its intensity from mild annoying 
precordial discomfort to the most intense forms of agony, spreading 
over various areas of the chest and arms. Clinically it almost 
invariably carries with it a sense of fear, because of the well-recog- 
nized belief that precordial pain means angina, and angina means 
sudden death. • 

Unquestionably the. pain when it does occur arises from two 
different areas supplied by the coronary arteries, and their afferent 
nerves, one in the first portion of the aorta from the morbid condi- 
tions produced by aortitis, and the second is from the morbid 
conditions of the coronaries supplying the atrioventricular portion 
of the heart. 

This difference in origin gives a different clinical picture to the 
type of pain. The aortic type corresponds to Heberden’s first 
description, and, as you know, the pain is a substernal pain going 
np the chest into the throat, and at times into the jaw, and over the 
great occipital nerve, or else adding to or avoiding this area, going 
up to the left shoulder and down the left arm by the ulnar nerve 
to the tip of the fingers. It may, of comse, begin substernally 
and go directly to the left arm or right arm, or both arms. 

In this symptom complex there is also a tremendous viselike 
pressure from the muscles of the chest, there is often a curious 
conviction in consciousness that death is near and there is a notice- 
able lack of dyspnea, with normal steady pulse, and the patient 
gives one the picture of a stricken animal, not daring to move, sitting 
or standing in agony, waiting for death to relieve him, or turning 
with appealing eyes for relief. , In the attacks of pain in the atrio- 
ventricular coronaries the pain in about one-third of the cases 
follows the same line up to the left shoulder, and down the arm, 
the patient complaining bitterly about both pain and dyspnea, 
but in about two-thirds of the cases the pain is felt in the epigastrium 
or in the lower part of the sternum, with a shooting pain around 
under the ribs in the sixth and seventh nerves. The patient often 
complains bitterly of the choking sensation from gas, and refuses 
to talk to you about the pain, disregards even the dyspnea, but 
discusses nothing but the indigestion and the oppressive gas from 
which he cannot obtain relief. The pain often is so intense in the 
epigastrium that the patient lies like one with acute perforation of 
the abdominal viscera, and the diagnosis^ between a coronary 
attack and gastric or duodenal perforation is often a difficult one. 
Often between attacks these patients with coronarj^ disease suffer 
intense discomfort from the enormous amounts of gas that they 
discharge, either by mouth or by the bowel. 

These patients with this coronary disease also have coronary 
tlmombosis witli its familiar picture, but what is not usually appre- 
ciated they frequently have these attacks of pain without the 
tluombosis. These attacks of pain of both types are often brought 
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on by very slight exertion, or exposure to cold, or by some vigorous 
emotion. Often the most intense attacks occur in patients in their 
sleep, with seemingly the body at rest, and only the autonomic 
nervous system still active. 

The anginal syndrome may follow an attack of acute infectious 
disease as influenza, and, curiously, the substernal pain radiating 
down the arm not uncommonly occurs with patients suffering from 
pernicious anemia, and it ceases immediately after blood transfusion. 
Intense precordial pain is very commonly complained of by those 
recovering from prolonged alcoholic intoxication. 

Nicotin poisoning produces precordial pain very frequently in its 
minor degrees of intoxication. The use of tobacco by those subject 
to attacks of angina increases both the frequency and the intensity 
of the attacks. 

Clinically the exhibition of the symptom complex of cardiac 
pain seems to arise in so many conditions as to baffle a comprehen- 
sive explanation. The pathologic anatomy found in those who 
have suffered from angina seems as incongruous as the clinical 
picture. Those who have the aortie pain show an aortitis very 
frequently of a luetic type, involving also the origin and a short 
distance into the coronary arteries, and they may also have arterio- 
sclerosis of nonluetic causation of the coronary arteries. Those 
who have the coronary type of pain show arteriosclerotie changes 
in the coronaries and may have normal aortas, but man}'' patients 
living and dying with aortitis and with sclerotic coronaries never 
show any cardiac pain whatever. 

Obendorfer, Kirch and Edens, in recent excellent reviews, faced 
with the incongruity between pathologic anatomic and clinical 
manifestations of pain, conclude that spasm of the coronaries is 
the most probable explanation of the anginal symptoms. This is 
the belief usually accepted by the profession; others believe that 
it is the ischemia of the myocardium produced by the spasm, and 
not the spasm itself that produces the pain. Spasm of the coronary 
arteries is, however, a theoretical assumption and an unproven 
reality. 

Others still believe that the myocardial muscle must be the 
cause of the pain, because angina occurs in those hearts which show 
myocardial degeneration, and yet hearts suffering from myocardial 
diseases are the ones most free from pain. Wenckebaeh believes 
that in some way there is a stasis in the coronary arteries whose 
distention produces pain, or that the depressor reflexes causing 
vasodilatation may be reversed into pressor reflexes causing vaso- 
constriction and a rise of blood pressure. Allbutt believed that 
anginal pain was due only to nerve endings in first portion of the 
aorta, that the coronary arteries had nothing to do with the pain 
but a great deal to do with the cause of death. Danielopolu 
believes that the metabolites of museular action poison the heart 
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sufficiently -to produce a cardiac failure and give pain. Pauli, in 
Vienna thinks it must be some lack of equilibrium between the two 
portions of the autonomic system. It is evident, therefore, that 
there is no definite agreement as to the cause of cardiac pain. 

The operation of sympathectomy in recent years has helped to 
clarify_ the situation, in that it has shown that several different 
operations on the sympathetic and vagus systems have succeeded 
in stopping the attacks of pain, but no one operation has been 
always successful. It shows, therefore, that either different nerves 
vary greatly in different individuals in the transmission of their 
physiologic function, or else the breaking of the continuity of reflex 
action is equally effective as the cutting off of afferent sensory 
fibers and pathways. 

The results of sympathectomy also indicate strongly the necessity 
of separating in ones clinical pictiu-e the pain of aortic ori^iin from 
that of other coronary fields, since operations successful against the 
pain of aortic origin have failed in other patients when the pain 
arose from the atrioventricular coronaries. It has also become 
increasingly evident that in certain conditions in which the atrio- 
ventricular coronaries are involved sympathectomy not only is 
unsuccessful, but is distinctly contraindicated. 

The morbid conditions found in aortitis in those giving a history 
of anginal pain are, according to Kutchera Aichbergen, that the 
adventitia of the aortic wall is adherent to the muscular media at 
the inflamed areas in the wall of the aorta, the wall being thinned 
at these points. The morphologic conditions for a sudden disten- 
tion are, therefore, present, and the severest strain is to be expected 
exactly on the inflamed areas. It is in such cases as these that we 
find a previous history of angina pectoris, especially if the aortic 
valves are thickened or the coronarj^ openings are narrowed or 
closed. 

In aortitis the coronaries are often involved only near their 
mouths, or are entirely normal. It is difficult, therefore, to under- 
stand how the coronaries should be contracted in spasm, especially 
when they are protected from the thrust of the blood by either 
stenosis or by closure, and more especially still when their mouths 
are open by the fact that at each systole of the heart the coronary 
circulation is blocked by the contracting myocardium and the 
inflow only occurs during the relaxation of the diastolic period. 

When there is much scar tissue, or calcified infiltration of the 
aortic wall, or in cases of large stiff walled aneurysm, the history 
of anginal pain is usually absent. Anginal pain occurs in thin walled 
mvcotic aneurysms, and with ruptured aorta. 

In arteriosclerosis of the bloodvessels, from whatever cause it 
arises the first tissue to become involved is the internal elastic 
tissue! This breaks down, and is followed in the areas so affected 
bv the thickening of the intima, which, according to Thoma, is a 
protective reaction in defence of the stretching rauscularis. 
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j Ivutcliera Aichbergen emphasizes the fact that with these thick- 
ened arteries, and with the calcified arteries, the anginal pains are 
less common, unless coronary thrombosis or coronary infarct has 
occurred. But with the distended walls frequently seen in the 
coronaries of those giving a history of angina pectoris all the tissues 
are thinned out and stretched, the muscularis is not hypertrophied 
as it would be from constant exercise of spasm and the internal 
elastic layer is often completely smoothed out, not normally folded 
like a neck ruff, and these changes can only be explained by the 
stretching of the internal elastic layer. It is this type of artery 
that is particularly prone to seizures of pain. 

But after all, pathologic anatomy can only show how far at death 
the tissues had changed from normal, and perhaps what normal 
functions were inhibited during life. It often shows why certain 
symptoms occurred, or whj^ at times the processes necessarily ended 
in death. It does not explain the functional reflexes which give 
rise to angina pectoris. 

The more we study the clinical picture of angina pectoris and 
cardiac pain, the more are we forced to realize that the explanation 
lies in the normal anatomy of the vegetative nervous system, and 
in excessive function or perversion of the normal physiologic reflexes 
by which the heart and its own vascular system respond, or fail to 
respond, to the demands made upon them by the rest of the body 
through the circulation. In normal health}^ athletic youth the 
heart responds instantly with unlimited power to all bodily demands, 
but as the hardiness of youth passes and bodily vigor declines, or 
sloth degenerates it, the heart loses its power for instant call, and 
although it may regain this power for a time through work and 
persistent repetition of its functions, there comes a time when 
senescence begins, when the heart and its vascular system are 
permanently damaged and it has lost its power to act and lost the 
ability to regain its former functional vigor. It is in this period of 
senescence in the fifties and sixties that angina usually occurs. 
Angina does not wait for the rigid calcified deposits of senility; it 
may well occur earlier. Sjqihilis demands its reckoning even in 
middle life, and Monckeberg has shown that nonluetic arterio- 
sclerosis of the coronaries frequently begins in early manhood, as 
youth is ended, and the descending branch of the left coronary is 
often the first artery in the body to be affected. Degenerative 
tissue, either cardiac or otherwise, cannot perform the vigorous 
functions of normal tissues, and either by failure to perform their 
functions, or through failure to prevent excesses, such as over- 
distention or stretching, excessive reflexes are set in motion. These 
produce the sensation of pain, and upset the smooth performance 
of the functions of other viscera, and we have the symptom of angina 
pectoris. Let us see now if the facts bear out this assumption, and 
if the normal anatomy and normal reflexes of the heart justify us 
in thinking in terms of the above statement. 
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All are familiar with the intricate anastomoses between the three 
sympathetic cardiac nerves in the neck and the three branches of the 
vagus going down to the cardiac plexus. Ransom has shown that 
above the middle ganglion of the sympathetic cord the afferent 
fibers carrying pain do not go. In the superior cardiac nerve go 
the pathways for transmission of the vasomotor reflexes. Arising 
from the aorta there is a nerve which usually has also a branch from 
the sympathetic system, and vrhich goes up through the vagus and 
by a branch to the superior laryngeal nerve, or to its external branch. 
This is the depressor nerve which carries afferent impulses to the 
medulla, causing a lowering of blood pressure when the pressure 
becomes too high in the aorta, and it does this through stimulation 
of the dilator center, causing a general fall of blood pressure. The 
afferent nerves carrying pain from the heart and aorta go out 
through the inferior cardiac nerve, and the middle sympathetic 
nerve to the eighth cervical ganglion, and the first thoracic, or to 
> the combined stellate ganglion, and also down to the five upper 
thoracjc ganglia, going into the cord through the posterior roots of 
these spinal nerves. 

There are also nerves in man, as shown by Braucke, Jonesco and 
Morehouse, going directly from the thoracic ganglia even as low as 
the seventh dorsal ganglion, without going through the main sjmi- 
pathetic cord up to the stellate ganglion, but which pass directly 
over to the lungs and the heart tlnough the pulmonary and cardiac 
plexnis. These carry accelerator fibers and also afferent fibers. 
The accelerator sympathetic fibers go up through the stellate 
ganglion from the upper thoracic nerves, and go through the inferior 
and middle cardiac nerves and from the loop of Vieussens to the 
heart. The afferent nerves coming from the heart pass out to the 
cord by the rami communicantes through the ganglions on the 
posterior nerve roots and in the cord they go up the spinothalamic 
tracts of the cord to the thalamus and thus ultimately reach the 
sphere of consciousness. 

In the heart itself Woolhard has shown tliat the ordinary ganglia 
of the heart, which are so abundant around the great veins and on 
the auricles, belong to the vagal system, and are the ganglia which 
send out the postganglionic fibers of the vagal_ system. While the 
amicular and atrioventricular bundle are supplied by both systems, 
the ventricular muscles are apparently supplied by only the sym- 
pathetic nerves. The sympathetic fibers arise from the various 
ganglia in the main sympathetic trunk, and come to the heart as 
postganglionic fibers. Woolhard has also shown that on the main 
branches and arterioles of the coronary system the sympathetic 
fibers predominate, but the vagal fibers predominate on the arteri- 
oles and capillaries on the heart muscle. Anrep and his coworkers 
hav^e brought forward strong evidence to show that the sympathetic 
nerves are the vasodilators of the coronary' arteries and the vagus 
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nerves are the vasoconstrictors. It is important also to remember 
that the blood supply of the first portion of the aorta is only from 
both coronary arteries which form the vasse vasorrpn of this portion 
of the aorta. The sensory nerves of the aorta and of the coronary 
arteries lie in the adventitia. The sensory nerves of the heart, 
therefore, lie in the adventitia of its bloodvessels, and to account 
for cardiac pain we must turn to some cause of nervous reaction 
to the nerve endings of these sensory nerves in the adventitia of 
the aorta and of the coronaries. Odermatt, in studying the sensi- 
tiveness of bloodvessels has clearly shown that some arteries are 
sensitive to ligation, small arteries more so than large ones, for 
example, the radial more so than the brachial, and he also, with 
Dogiel, proved that the sensory nerve endings of bloodvessels 
rested in their adventitial coat. Odermatt also found that arteries 
which were sensitive to ligation were also sensitive when their 
adventitia was stretched or distended, that is, stretching or disten- 
tion of these same arteries produced pain. That it was by distention 
and not by contraction that pain arose. There is no evidence that 
arteries have colic in the same manner that intestines do. 

Singer has demonstrated that an acute ischemia of the cardiac 
muscle is without any painful reaction in the experimental animal, 
and that the chemical and mechanical insults causing pain in the 
pericardium, epicardium, aorta and coronary vessels do not excite 
pain in the cardiac muscle. The pericardium is distinctly sensitive 
to mechanical and chemical irritation, but Faradic irritation pro- 
vokes hardly any reaction. The epicardium is insensitive to 
electric, but sensitive to mechanical and especially to chemical 
irritation. The endocardium and the cardiac muscle were com- 
pletely refractory to the above three forms of irritation. The 
sensibility of the coronary vessels is conditioned on the intactness 
of their adventitia. This portion of the aortic wall possesses a 
strong mechanical and chemical sensibility, but sensitiveness to 
pain on the part of the media and intima could not be demonstrated. 

The aorta was but feebly sensitive to Faradic irritation. It is 
only mildly sensitive to chemical inflammatory irritations, but to 
mechanical irritation, such as pinching and pulling and stretching 
it was strongly sensitive. Here also the sensibility depends on the 
anatomic intactness of the aortic adventitia. 

Spiegel and Wassermann have shown that at times stretching of 
the aorta produces pain; and that pain from the aorta follows the 
same pathways as pain from the heart. Ionesco and Singer have 
shown conclusively that only sympathetic fibers carry pain. There 
are no sensory fibers for pain in the parasympathetic nerves nor in 
the depressor nor in the vertebral nerves. 

Singer showed that eradication of the stellate ganglion on the left 
side made the aorta and the left side of the heart insensitive, the 
right side of the heart was still slightly sensitive, the eradication 
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then of the right stellate ganglion made insensitive all cardiac and 
aortic tissues as far as the subclavian arteries. 

Considering the coronary circulation, Anrep and his coworkers 
have found that the coronary outflow through the coronary sinus 
occurs in three waves— the first due to auricidar contraction in 
presystole, the second, the smallest, is synchronous with the iso- 
metric period of ventripular rigidity, and the third, and largest, is 
synchronous with the ejection phase. During diastole the coronary 
outflow diminishes gradually, or very often abruptly, it may stop 
or continue. The minimum outflow, however, is alwa5’’s during the 
second half of diastole, unless the outflow is distorted by the auricu- 
lar wave. With the closure of the aortic valves, the inflow begins 
and increases rapidly, then more slowly, and then increases con- 
stantly until the maximum of the inflow is reached, as systole 
begins. The coronary inflow diminishes rapidly during systole, 
reaching its minimum at the end of systole. 

In the denervated heart, aortic pressure is the only mechanical 
function determining coronary flow.. In the denervated heart 
changes in the cardiac output and changes in the heart rate within 
wide limits and changes in strength of contraction have no direct 
influence on the coronary circulation, because the internal reflex 
mechanism is abolished. 

According to Anrep and Segall, in the enervated heart, however, 
the coronary flow is extremely sensitive, to changes in the output 
from the heart, although the arterial pressure still remains the chief 
factor influencing the coronary circulation. 

The augmentation of the coronary flow and the acceleration of the 
heart, though simultaneous, are independent effects whether the 
heart is artificially stimulated to increase its rate or beats naturally 
with the Bainbridge reflex in play. This reflex being that an in- 
creased venous pressure on the nerve fibers in the right auricle 
restrains the vagus action and allows the accelerators to increase 
the heart rate. Anrep and Segall’s coronary reflex is also of great 
importance, this reflex being that -with an increased cardiac output, 
and, therefore, a greater performance of work, by the heart there 
is an increase in the coronary blood, flow. This reflex is abolished 
when the vagi are cut. The same rise of blood pressure produces 
a much greater increase in the coronary flow when the output of tlie 
heart is large than when it is small, thus reproducing the circulatory 
conditions in muscular exercise or in the condition of a simple 
increase in arterial blood pressure. 

Anrep and Segall’s experiments strongly indicate the existence of 
vasoconstrictor fibers in the parasympathetic nerves; these vaso- 
constrictor fibers are in a state of partial tonic e.xcitation. Tins 
coronary reflex enables the heart to regulate its own blood supply, 
not onlj- in proportion to an increase in the arterial resistance, but 
also proportionately to tlie venous filling of the ventricles, tins 
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coronary reflex must play an important part in the circulatory con- 
ditions observed in muscular exercise, enabling the heart to adapt 
itself to increased demands while safeguarding its blood supply. 
Anrep further noted that a rise in cerebral blood pressure slightly 
diminished, and a fall increased the coronary flow. 

Beginning with the reflexes occurring in the early stages of 
muscular exercise, since it is the sudden call to slight exertion as 
walking against the wind or up a slight grade which are often the 
earliest aetions to inform a patient that his heart can give him pain. 
The first reflex at the beginning of exertion is probably that from the 
higher nervous centers which quickens and deepens the respiration. 

This starts the necessary supply of inereased oxygen, and with 
the bellows effect of the chest increases the venous flow into the 
heart. As the skeletal muscles contract, further increase of blood 
goes to the heart through the big veins, and there is a rise of capillary 
and venous -pressure, and there occurs in the right auricle a vagal 
reflex on the nerves around the great veins as the increased blood 
distends the auricle; the vagus is reflexly depressed and the accel- 
erators are stimulated so that the rate of the heart increases in 
proportion to the venous return, and the blood is hurried on through 
the heart. The- increase of the CO2 and lack of O2 also accelerates 
the heart. The anoxemia also greatly increases the coronary flow. 
There is a simultaneous rapid rise in arterial pressure, and as the 
blood pours into the ventricles there is a stretching of the myo- 
cardial muscles, with an increased output per beat of the heart. 
Both this rise of aortic pressure and inereased cardiac output equally 
increase the coronary flow through the aetion of Anrep’s coronary 
reflex by the inhibition of the vagal vasoconstrictor fibers, producing 
capillary and arteriolar dilatation with increased coronary flow. 
The rise of the CO2 tension and the H-ion concentration of the 
blood also adds to the increase of the coronary circulation. In 
normal vigorous cardiac contraction the coronary vessels are com- 
pressed and emptied; during each beat of the heart the coronary 
circulation varies between practically emptied vessels and well-filled 
flowing eireulation. But with the breaking down of myocardial 
contraction from degeneration of the muscles, with increasing blood 
from exertion, and with the anoxemia inereasing coronary flow, 
and the myocardial muscles stretching to increase their aetion 
to produce increased output, the degenerated muscles cannot 
sufficiently eontraet, and the heart is in the condition of dependence 
for its coronary blood supply on increase of blood pressure. The 
degenerated muscle cannot contract vigorously enough to empty 
out the heart nor its own coronaries, nor can the heart increase 
the vigor of its contraction. For a time its increased rate per 
minute may act as a substitute for increased output per beat, 
but there comes a time when with the incompetent cardiac muscle 
there occurs an increasing congestion and finally dilatation of the 
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coronaries by which stretching of the adventitia is produced from 
overdistention of the diseased arteries, and pain is the result. 
This pain cornes from the coronary vessels, and pain occurs until 
the coronary circulation can recover itself, tlirough increased muscu- 
lar action of the myocardium, or diminished inflow of blood into the 
heart brings relief. 

M these circulatory reflexes do not necessarily act when pain 
arises from the aorta. With an aortitis and diseased wall, as we 
have shown, where the adventitia and muscularis are adherent 
together, or the inflammatory conditions in the vasa vasorum of 
the adventitia cause morbid conditions to arise, which press on 
the sensory nerve endings, with the increase of blood pressure 
in the aorta, which . emotion may cause, which increased exertion 
causes, then there is an increase of the stretcliing of the aorta 
sufficient to produce pain, but not suffieient to cause reflex actions 
of the depressor nerve to occur, and bring about a cessation of this 
stretching. The giving of nitrite of amyl instantly produces a 
relaxation of the muscularis, of all bloodvessels and a fall of blood 
pressure and the painful stretching ceases. The action of the 
nitrites is substituted for that of the depressor nerve. 

Summarizing briefly, it is evident, therefore, that the sensory 
afferent nerves of the heart and aorta originate and run in the 
adventitia of the flrst portion of the aorta and of the coronary 
arteries and belong only to the sympathetic systems of the auto- 
nomic nervous system. Stretching and overdistention of these 
vessels is brought about by normal circulatory reflexes which 
in diseased tissues cause excessive stretching of the aorta be- 
fore the depressor reflexes bring relief or by overfilling cause 
overdistention of arteriosclerotic walls of the coronary arteries. 
As long as the circulatory reflexes do not upset the equilibrium 
between the myocardium and its bloodvessels there is no pain. 
^^Tlen, however, the afferent functions of the nerves are adequately 
disturbed, or the myocardium so degenerated that it cannot under 
reflex stimulation contract normally, the normal increased rise of 
blood pressure and the circulatory reflexes produce excessive dila- 
tation of the diseased bloodvessels and pain results when the heart 
endeavors to answer the demands for increased work. 

This theory also explains the various clinical exliibitions of pain 
in coronary infarcts and tlmombosis; if they are in small vessels 
local overfilling proximal to the infarct of the coronary vessel is 
"to give pain. This also can be the cause of pain in infarcts 
from large vessels, but there is also added when large infarcts 
occur the sudden diminution in contractile power in the myocardiim, 
and there are present two causes for overdistention and stretching 
of the adventitia of the coronary vessels. Probably with the intense 
fall of blood pressure occurring with infarction the pain is cluefly 
due to the stretching of the adventitia of the coronary vessels at 
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the proximal side of the infarct. Pain will probably not occur even 
in cardiac infarct if there is by chance sufficient collateral circulation 
to draw off the blood and prevent the coronary distention. 

This theory here offered accounts for the fact that in some 
operations of sjonpathectomy, even with none of the sensory fibers 
cut or disturbed, the attacks of pain may entirely cease when the 
continuity of reflex action is prevented, and the rise of blood pressure 
does not take place, and on exertion the adventitia of the aorta 
is not overstretched to give pain. In those odd cases of pernicious 
anemia in which the symptom complex of angina occurs, we start 
with an overdistention of the coronary vessels, because the anemia 
itself may augment as much as six times the normal amount of the 
average coronary flow. With an anoxemia the myocardium cannot 
normally contract, and there arises a failure of the myocardium 
producing the coronary stasis in diseased arteries. With a blood 
transfusion the anemia disappears, the anoxemia vanishes, the 
myocardial contracting power returns, the coronaries are not over- 
distended and the pain ceases. 

In the poisoning by nicotin the action of the drug is at the synapses 
in the sympathetic ganglia, with the paralysis of the postganglionic 
fibers. This means that the accelerators are sufficiently poisoned 
to inhibit the contracting and conducting power of the ventricular 
muscle, for, as we have shown, the accelerators preside over these 
functions of the ventricle, and Woolhard has shown that the ven- 
tricular muscles are supplied only by the sympathetic fibers. Here 
there is a toxic nervous paralysis of the ventricular contraction in 
place of lack of force tlirough degenerated muscle. When the 
intoxication is removed the contractile power of the myocardium 
improves the coronary circulation and the pain ceases. 

This theory is offered after many years of clinical observation 
and many years of puzzled study. It does explain cardiac pain 
logically, and is borne out in each of its separate factors by experi- 
mental work in physiology and by known anatomy, and explains the 
baffling incongruous clinical symptoms and pathologic anatomy 
found in those hearts which have given pain through their function- 
ing existence. 

Summary. The most frequent cause of sudden death is not cere- 
bral hemorrhage, but some cardiac lesion. Sudden death is not of 
common occurrence in heart disease when all forms of heart disease 
are considered. 

Pathologie anatomy does not offer an explanation of cardiac 
pain. 

Experimental evidence strongly indicates that the myocardial 
muscular tissue is insensitive, and does not cause pain by ischemia 
or failure of action tlmough anoxemia or degeneration. 

Cardiac pain is expressed only tlmough the afferent nerves of the 
sympathetic portion of the autonomic nervous system. 
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Cardiac pain occurs when functional failure of normal reflexes 
produces conditions which stimulate the afferent nerve endings in 
the adventitia of the aorta and coronary vessels. 

E.^erimental evidence also strongly indicates that vascular dis- 
tention is the usual cause of cardiac pain rather than vascular spasm. 


CONCERNING CERTAIN PHASES OF ANGINA PECTORIS BASED 
ON A STUDY OF 350 CASES.* 

By Harlow Brooks, 

EMERITUS PHOFESSOR OF CLINICAL MEDICINE, UNIVERSITF AND BELLEVUE HOSPITAL 
MEDICAL COLLEGE, NEW YORK CITY. 


I SHALL not attempt fully to discuss angina pectoris nor even 
attempt to consider all its most important aspects, for it is quite 
impossible for me to give an adequate discussion of this increasingly 
important sjmdrome in 1 hour. I have, therefore, chosen rather to 
present to you for thought and consideration only certain phases of 
the problem which have particularly intrigued me in my study of 
these eases in my hospital and consulting practice during the past 
5 years. Much, if not most, of our opinions in regard to this 
fascinating condition are now undergoing very rapid evolution. 
I am also very far from believing that my present opinion in regard 
to any aspect of the problem is final or satisfactory. The subject 
is of more importance since the syndrome is undoubtedly rapidly 
increasing in occurrence and, directly or indirectly, it covers a very 
considerable part of the great problem of circulatory disease with 
which the medical profession is now so industriously concerned. 
Lambert says that in 1924, 22 per cent of the deaths in New York 
City were from cardiac disease, 2.5 per cent were of angina pectoris. 

It is obvious that angina pectoris is not a disease entity but rather 
a symptom complex caused by at least several different pathologic 
states. Yet this picture is so definite in its appearance and so 
characteristic and dramatic a clinical entity, so very important a 
problem in every respect, that we should not, in my opinion, attempt 
to displace the term by anything more definitely allied to a more 

specific pathology. ‘ ... 

The condition is always a serious one in which great disability 
and frequent deatli occurs. Ordinarily both its onset and its ter- 
mination are of such a tragic type I am sure that most of us share 
with the intelligent laity a most wholesome fear of it. A constant 
menace of sudden death should always be conceded, and often this 
termination is of such an unheralded character that both physician 
and layman are always seriously impressed with the diagnosis. \\ e 

* Read before the Pliiladelphia County Medical Society, February 11, 1931. 
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are none the less more and more coming to realize that many cases, 
even severe instances of the syndrome may persist for years without 
causing either death or great disability. It seems to me also that 
our better understanding of the condition has led us to so treat it 
and to so manage our patients who are sufferers from it that they 
may in not infrequent instances occasionally live long, successful 
and useful lives even though subject to the condition. I feel that 
as we come to understand better not only the disease but also the 
individuals who suffer from it, we are able to offer a much more 
cheerful prospect to the sufferer. If we sufficiently individualize 
treatment we are much more likelj'" to give relief as well as a pro- 
longed and not inconsiderable period of worthwhile life and effi- 
ciency. Most of us can now cite unmistakable instances in which 
complete relief, even “cure” if you like, has been effected. 

I think that all of us will admit that the condition is now much 
more frequent than was the case in the not remote past. Thventy 
or 30 years ago the disease was relatively rare in the so-called 
hospital classes. I have an explanation to offer for this fact, one 
other than that of better diagnosis of the complex. A few years 
back it was considered almost as a disease of the intelligent aristoc- 
racy, and as particularly of great frequency among our own and 
other professions, a disease of the “intelligentsia,” if I may so say it. 
This distinction, in my observation, no longer pertains. I am 
finding angina frequent in my wards at Bellevue Hospital, which 
is one that caters I may say exclusively to the most unfortunate 
classes of our people. In my analysis of these cases at the hospital 
I have found almost without exception the disease associated with 
worry and great stress of life. These features are no longer confined 
to the so-called brain worker. Every class of society is now living 
lives of great and increasing emotional stress. The obligatory 
demand presented to every person, physical or brain worker, is 
for more speed, greater production and greater stress in every 
relation. 

The statistical data which I have utilized in the preparation of 
this paper have been taken exclusively from my private consulting 
practice. Of the series of 350 cases studied 75 persons, including 
most of the women, were engaged in domestic occupations. But 
19 were physical laborers, including policemen, soldiers, firemen 
and the like. Thirty cases were of the learned professions, 15 were 
engaged in artistic callings, 8 were financiers, 3 engineers. Fifty 
patients occupied executive positions and 93 were engaged in busi- 
ness ventures. This list suggests, of course, an increased occurrence 
among executives and business men. As in all lists of this kind, the 
decisive ratios are largel}'^ influenced by the preponderating character 
of the clientele which comes to any particular physician. 

It is my impression that the complex is of growing occurrence 
among women, due, perhaps, to the increased stress of life to which 
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they are obligated by the modern vocations of women. Osier 
reports of 200 cases only 44 among women. My data also show a 
very high preponderance of men, notwithstanding the fact that my 
practice is about equally divided between men and women. Two 
hundred and seventy-two men are recorded in my data as compared 
to 88 women. 

The cardinah symptoms of angina pectoris are familiar to all. 
It seems to me that the more simple that we keep them, the better 
able we shall be to visualize the problem, yet I shall venture to 
recapitulate them for the sake of clarity of discussion. Certainly 
the most outstanding symptom of the condition is pain. 'This was 
the dominant symptom in my series, being present in some degree 
in all cases. Pain is located almost always in the precordium and 
is oftentimes reflected in various directions, most commonly into 
the left shoulder and arm, but also upward into the neck, occasion- 
ally to the right arm and shoulder, or in other instances to wide 
distant areas, sometimes in the region of the appendix, to the rectum, 
the testis or ovary, the urethra, almost anywhere. Familiar as 
we are with the condition, during almost any week in my hospital 
cases are diagnosed as acute gall bladder disease, providentially 
in most instances the patient is considered as too gravely ill to 
justify immediate operation and the final diagnosis is usually made 
at autopsy; but the clinical diagnosis, based on history, for the 
patient enters in shock, perhaps had been cholecystitis with possible 
ruptured gall bladder. At autopsy these cases are found to have 
been usually instances of coronary thrombosis. Eleven such 
instances are recorded in my 350 private cases. The question of 
the reflection of pain, a striking symptomatic feature in about one- 
third of my cases, has been very adequately discussed in the litera- 
ture many times. I refer particularly to the text of Mackenzie, of 
Alexander Lambert and many others. Vasomotor shock and vari- 
ous evidences of vascular spasm are other characteristic symptoms 
of the condition; they are present in nearly every case in more or 
less degree. 

The most interesting symptom of the entire picture, and that 
which most impresses me as of primal importance, is the symptom 
of angina, as distinct from that of mere pain. It is the most striking 
symptom in about 40 per cent of my cases. The anxiety, the terror 
^\4lich is so characteristic and almost invariably present during the 
attack, quite independent of the knowledge of the patient, or even 
of his desire to live. In physicians, absolutely unafraid of death, 
entirely understanding of the nature of the symptom and perhaps 
perfectly accustomed to it, it is just as terrorizing as to an ignorant 
or absolutely nonunderstanding person. This phase of the complex 
seems to be more closely associated witli an emotional state, with 
a disturbance of the psyche rather than with merely a local vascular 
disturbance. 
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The condition of vascular spasm, and especially its effect on blood 
pressure, seems to be considered by the profession at large as asso- 
ciated with general hypertension. But 96 of 350 cases showed 
hjTpertension and in at least one-half of these instances the hyper- 
tension was not a result but a remote cause of the condition. On 
the contrary, during the actual attack the blood pressure is most 
commonly lower than the customary blood pressure of the indi- 
vidual, nor is the symptom complex, in my experience, more fre- 
quent in instances of hypertension than in those who have low 
pressure figures. In 200 of my cases the pressure was held well 
within normal limits; in 54 the pressure was subnormal. As a rule, 
in the attack, as in all other forms of shock, the general blood 
pressure is depressed during the spasm. How it may be in the 
heart itself, or in the coronary vessels, I leave you to speculate. 
This is not to be considered as contraindicating the use of the vaso- 
dilators in the relief of the attack. I have never seen the nitrites 
to do otherwise than give benefit even in hypotensive cases, though, 
as you all know, they are often useless insofar as the stopping of 
the attack is concerned. 

Admittedly the most difiicult diagnostic point is the differentia- 
tion of true cases of angina from those conditions in which angina 
pectoris is closely simulated by phenomena which have in themselves 
no serious menace. Time-honored custom has grouped these con- 
ditions under the heading of pseudoangina. I see no real reason 
why this term should not be preserved. My distinction, and that 
which I find is commonly accepted by most active clinicians, is 
based on prognostic values almost entirely. It is recognized by 
all of us that the mildness of the attack is no proper measure or 
essential criterion, for in many of these instances the danger to life 
is quite as great as in those in which the suffering is prolonged 
and very severe. The distinction must then be based on the pres- 
ence of anatomic lesions and, to a certain extent, on etiology. 

In pseudoangina anatomic defects do not exist in the heart or 
aorta, whereas in true angina pectoris I hold that lesions exist to 
a recognizable degree in practically all instances. The time and 
the occasion do not permit me here to enter more than superficially 
into this differentiation, but practically all cases of pseudoangina 
may be grouped under the heading of psychic and emotional phe- 
nomena. They are tremendously frequent, particularly now that 
the laity has become so conversant with medical oy pseudomedical 
literature and because of the agitation which we ourselves have 
started for the purpose of acquainting the public with medical 
matters. For each true case of angina which I see, I am certain 
that at least 3 instances of false angina present themselves in my 
office. As a rule, the differentiation is not difficult, for most of 
those who come with the spurious article are obviously neurotics. 

- Many of them are so well educated in the symptomatology of the 
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disease that their history is most misleading and difficult to evaluate 
until the physician becomes sufficiently acquainted with the patient 
to judge the credibility of his story by the character and traits of 
the wouldffie patient. Quite naturally, physicians, medical students 
• and nurses comprise a large proportion of the cases of pseudoangina. 
When the physician is permitted, however, to view his patient 
during one or two attacks, few mistakes in differentiation will occur. 
The picture of angina pectoris is certainly one of the most charac- 
teristic in medicine; combine such an observation with a diligent 
search for lesions and with a detailed historical and physical study 
of etiology, and the careful physician will make few mistakes. 
Unfortunately, however, neurotics may frequently present possible 
etiologic factors worthy of full credence, and even anatomic lesions 
also may be present which justify the more serious diagnosis. Of 
course, there is no reason whatever why the pseudo case may not 
ultimately develop a true complex, still when one can see the attack 
or secure a description of it from some credible witness, mistakes 
will not frequently occur, especially if the case can be held under 
observation for a reasonable length of time, and be seen during 
the attack. 

Toxic angina is another clinical picture which, in my opinion, 
should be carefully separated from true angina, if we are to study 
the disease with any scientific satisfaction. In my experience 
there are just three toxemias which produce a picture easily con- 
fused with true angina pectoris. They are those produced by the 
abuse of tobacco, coffee and tea. The first, that produced by the 
abuse of tobacco, or in some instances developed as a result of an 
abnormal sensitization to tobacco, is exceedingly frequent. 

In but 4 cases of true angina under my observation has tobacco 
been a possible causative factor; it is a common productive factor 
in toxic angina. This relation is becoming more and more impor- 
tant since women have so widely taken up the use of tobacco, for 
as a class women are far more susceptible to the bad effects of 
tobacco than men. The,y are also for various reasons much more 
likely to carry the use of the weed beyond, far beyond, the mere 
employment designed to give pleasure and a feeling of content to 
the formation of a definite inj urious habit. lam prepared , however, 
to admit with very few qualifications that the use of tobacco is 
undesirable in true angina pectoris, that it tends to augment the 
severity of true attacks, to increase their frequency and to greatly 
increase the danger. I know, however, of no authoritative study, 
which has shown that tobacco can produce any changes in the heart 
muscle, in the coronary arteries or in the aorta which are capable of 
causing a true angina. I have never seen a case of supposed 
tobacco angina die, except that there were found after death lesions 
Quite typical of those which cause angina pectoris and which cannot 
be produced by tobacco alone. I have seen many instances of 
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tobacco angina which were very distressing. I have seen patients 
so sensitized to the effects of tobacco that they might not enter a 
room in which smoking was going on without developing an attack, 
a clinical picture which is almost the exact counterpart of a true 
anginal attack, but I have never seen such a case die. Almost with- 
out exception, prompt abandonment of the drug in persons who 
have developed tobacco angina is followed almost if not quite 
immediately by a cessation of the attacks. I have seen no treat- 
ment in true angina which is so successful. 

Coffee angina is much more frequent in advertising literature than 
in medical reports. It is not often seen in the consulting room or 
the hospital, but it does exist. It, too, is promptly relieved by the 
elimination of the drug or by cessation of its abuse. Attacks rarely 
proceed beyond the point oh a vague, infrequently reflected dis- 
comfort or mild pain in the region of the heart. Coffee is quite 
incapable of causing in the heart lesions similar to those essential 
to the production of true angina pectoris. Most of us now employ 
in the treatment of angina drugs similar to or identical with the 
essential principles of coffee, theobromin, theocalcin and caffein. 
My experience leads me to feel that in those instances in which 
angina appears from the abuse of, or unusual sensitization to coffee, 
the attacks are brought about by overstimulation of the nervous 
system and probably, therefore, the mechanism is quite similar to 
that manifested in pseudoangina pectoris. I am reasonably certain 
also that at least some of the cases are purely imaginary, perhaps 
stimulated by the advertising pages of our cheaper grade magazines. 

I have never seen a case of angina caused by the abuse of tea. 
I believe, nonetheless, that they do occur, but probably in very 
small numbers, save in populations which consume tea in greater 
abundance than is customary in the localities in which I have prac- 
tised. English and Canadian colleagues have described cases to me. 

In all the toxic anginas almost immediate relief follows the 
elimination of the causative drug. Insofar as I can determine in 
none of the cases are any permanent lesions developed and the 
only treatment necessary is abstention from the drug. Sensitiza- 
tion to the drugs concerned in toxic angina may often persist for 
long periods of time, and the sensitization may become as acute as 
in any form of proteid sensitization so that infinitesimal quantities 
of the speeific drug may suffice to precipitate the paroxysm. Inso- 
far as I can learn, there are no cases of toxic angina on record in 
which electrocardiographic evidence of coronary spasm or embolism 
has been shown. Of course, any of these drugs used to excess 
may produce electrocardiographic changes, but not those typical of 
an angina pectoris of the coronary type. 

Etiology and Pathology. In my opinion one of the most important 
phases of the subject of angina pectoris is the study of its pathology 
and etiology. The two are indissolubly blended. It has been this 
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phase of the question which has most interested me during the past 
few years and it is the study of this portion of our problem which 
should lead directly to a better understanding and command of the 
therapeutics of the disease. 

Most authors mention in this connection that there are cases of 
angina, even fatal ones, in which absolutely no lesions of the circu- 
latory system can be demonstrated. So many excellent authors 
mention this fact that perhaps we must accept itj but always the 
question remains of how carefully the tissues of the heart muscle 
and of the coronary vessels in particular were studied. I can recall 
but 1 of my angina autopsies in which I was unable to find what 
I considered adequate lesions in the heart or aorta. In this instance, 
however, no microscopic studies were made; therefore, knowledge 
of the numerous microscopic alterations in the muscle which might 
exist without gross recognition and which might nevertheless be 
quite suflicient to cause death. From a theoretical standpoint, 
there is no reason whatever why spasm in otherwise adequate 
coronaries might not cause death, and I have no doubt whatever 
but that such cases may exist. As a rule, instances of vascular 
spasm are not limited to a single field, for example, intermittent 
claudication is very common in angina of coronary origin, and the 
occurrence of vascular spasm elsewhere should always cause us to 
apprehend coronary spasm as a possible cause for angina pectoris. 
Ten of my cases showed claudication. 

The intensive study of circulatory disease of the past 10 years 
has crystallized our conception of the basic lesions present in angina 
pectoris. Most of us now agree that the typical picture of angina 
pectoris may be produced by any one or more of four frequent 
lesions. Tn many instances they are associated. 

Disease of the Coronary Arteries. This may cover a very wide 
field. No doubt the most common lesion of the coronary vessels 


is an endarteritis which produces nodal strictures of the lumen. 
This is probably associated with a certain degree of spasm during 
the attack. Ordinary arteriosclerosis of the coronaries is also a 
very frequent change. It may occur as a part of a general process 
of arteriosclerosis or it may exist in very severe degree in the trunks 
of the heart wall with but little general involvement outside this 
distribution. About 45 per cent of the cases of this study were 
clearly of this type. Aneurysmal dilatations are seen in some cases ; 
in a few there is an active ulcerative endarteritis, probably with the 
formation of ultimate thrombosis in many instances. Calcification 
is common, especially in old age, and periarteritis may so crastriet 
the lumen of the vessel as to bring about attacks of angina. FmaUy 
embolism, total or partial, brings about typical angmal attacks, 
with the subsequent typical clinical picture of coronary thrombosis 
and cardiac infarction. Eighty-five of the 350 cases of this series 
thrombosed. AU of us believe that these lesions of the coronary • 
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vessels or of any portion of tlie coronary system may cause typical 
angina pectoris. Studies of pathologic anatomy, however, in asso- 
ciation with clinical observations show us beyond any possible 
question that any, or even all, of these lesions, even complete 
thrombosis of the coronary vessels may exist without producing 
anginal symptoms. It is evident then that this pathologic anatomy 
is not specific to the disease. There, is doubtless some additional 
determining factor which decides in any instance those cases which 
on the basis of tliese lesions shall produce the clinical complex 
and those which will not. 

There are many cases of angina pectoris in which insofar as we 
are able to determine there are no changes in the coronaries and in 
which the determining focus seems to reside in the aorta. There 
is a possible clinical distinction between these cases; it is not a 
hard and fast one, but it is helpful. In the cases of coronary origin 
the pain reflection is, as a rule, down the arm, whereas in those 
instances which develop as a result of aortic lesions the pain reflec- 
tion is most commonly up into the neck or is located in the manub- 
rium sterni. 

Aortic Disease. The changes most commonly seen in instances 
which originate from aortic disease are located in the conus, and in 
many of these there is dilatation or sacculation of the sinuses of 
Valsalva. That there is an intimate association and confusion be- 
tween aortic and coronary disease is indicated by one of the most 
frequent forms of aortic disease. This is the growth of the suben- 
dothelial fibrosa, so that the inner endothelial layer is erected upward 
into -little mounds which appear with greatest frequency at the 
mouths of the coronary vessels and about the openings of the vaso- 
vasorum. Under certain physical conditions it is readily understood 
why an obstruction of bloodflow into the coronary trunks is affected, 
so that the ultimate effect in this type of aortic disease is that of 
coronary occlusion or asphyxia. 

Simple aortitis, cases in which the vaso vasorum are surrounded 
by an exudate of small round cells, cases of extensive ulceration 
with the laying down of fibrin clot, the strictures of cicatrization, 
cases in which large calcific areas and lesions are found— -all these 
may also apparently cause angina pectoris. About 50 per cent of 
my cases showed aortitis of some degree or form. Again we must 
also confess that any or all of these gross anatomic alterations may 
be present without causing any symptom whatever of angina pec- 
toris. Again it seems that we have not even here discovered a 
lesion specific to the syndrome, certainly not one specifically deter- 
minative of it alone, yet this is one of the most common pathologic 
anatomic pictures clearly causative of angina pectoris. 

■ Myocardial disease is one of the most frequent causes of angina 
pectoris. This is a fact which is not adequately recognized by many 
clinicians. There may, perhaps, be some minor deviations from the 
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classical clinical picture of those cases of angina which develop 
from myocardial in contradistinction to those which appear in cases 
from coronary and aortic disease. Thus, for example, in these cases, 
as a rule, pain is not reflected characteristically into the arm and 
shoulder, but is more likely to be described as precordial in character, 
a dull aching pain usually of more constant duration than in either 
of the other forms and, as a rule, it is more usually developed as a 
result of physical stress. Unlike the other anatomic types, it is 
likely to be characterized by dyspnea and edema; otherwise this 
lesion gives practically the same picture as other forms. 

'The lesion in this type is very variable, depending on the origin 
of the defect and its chief point of location. It may appear in an' 
acute condition, such as diphtheria, scarlet fever or other similar 
conditions which produce an acute parenchymatous degeneration 
of the myocardium. It is exceedingly common particularly after 
influenza, and it is not infrequent after pneumonia. It is seen also 
as a result of the inflammatory and degenerative process in syphilis, 
in rheumatic fever, acute or chronic, in which one expects to find 
Aschoff bodies in the heart muscle. It sometimes occurs late in 
the thyroid heart, in which a brown atrophy has developed. Any 
disease capable of setting up either a myocarditis or a myocardial 
degeneration may develop this type of angina pectoris. It is 
most commonly seen, naturally enough, in cases of fibroid heart 
from any cause whatever. The lesions may be, therefore, acute or 
chronic; some of the acute conditions are from their nature remedi- 
able, others, as in fibrosis, are invariably progressive. In those 
instances in which the most extensive lesion is distant from the , 
main coronary paths, the electrocardiogram is quite different from 
the form most frequent in coronary cases and, of course, the electro- ' 
cardiogram is that of a myocarditis and not that of coronary block. 

There may be still other anatomic lesions which are capable of 
producing angina pectoris. It has been stated by some, for example, 
that certain pericardial lesions may cause the disease; this is, of 
course, conceivable if one assumes that the pericarditis extends into 
the myocardium and similarly a like process may be assumed to 
explain these cases which appear in association with endocarditis, 
either acute or chronic. Obviously in this, as in the other more 
frequent types of pathologic anatomy of angina pectoris, very 
profound myocardial lesions may exist without the least symptom 

or sign of angina. , , . f • 

When one classifies thus the pathologic anatomy of angina pec- 
toris it is seen that its etiology must be exceedingly dh^rsified. 

' ;en, perhaps, insufficiently 

that we must all recognize 
Nearly every practitioner 
'ho show a ver\' definite 


The extent to which this is the case has b( 
recognized by the profession. ^ 

In the etiology of angina pectoris I think 
the tremendous importance of heredity, 
of experience has families on his list v 



BROOKS: ANGINA PECTORIS 


793 


familial tendency toward the complex. It has been the most fre- 
quent manner of exitus in iny own family for three generations at 
least. In many other instances a historj'^ of familial tendency 
toward cardiovascular disease is to be made out. As a rule, this is 
manifest in those families which develop early arteriosclerosis or 
who, having a natural tendency to long life from a perhaps natural 
degree of atherosclerosis, finally arrive at the stage of a generalized 
arteriosclerosis and angina pectoris. The anatomic lesions most 
prevalent in these familial cases is that of coronarj" disease, next 
aortic disease and last of all the myocardial lesions. 

Arteriosclerosis is also independently a frequent factor causative 
in many instances in which no hereditary influence is to be found. 
In some instances, as in syphilis, lead and gout, there may be a 
definite cause for the arteriosclerosis evident, but in man}^ other 
cases no cause may be thus apparent. It seems in very many cases 
that it is not the degree or type of the arterial disease but the indi- 
vidual peculiarity which determines whether or not the case will 
manifest angina. Hypertension is a factor in some cases beyond 
doubt; but no frequent relationship between hypertension and 
angina pectoris is seen in the series of cases which is the foundation 
of this study, though the cardiovascular-renal complex was a prob- 
able cause in several. Hypotension is, indeed, more frequent than 
hypertension, but it occurs as an incident and probably not as a 
causative factor, though Mackenzie evidently believed differently 
on this point. 

Age alone does not seem to be a very great etiologic factor, though 
the syndrome is, indeed, rare except in adult life. One of Heber- 
den’s cases occurred in the second year. In this series statistics 
show the following : 

One case only developed in a patient between 20 and 30 years of 
age; it was an instance following severe influenzal infection and was 
probably a result of myocardial disease. Ten cases appeared 
between 30 and 40 years, 72 between 40 and 50 years, 130 between 
50 and 60 years (that period of greatest emotional stress), 101 
cases between 60 and 70; 24 cases between 70 and 80 and 1 between 
80 and 90 years. Age as the chief etiologic factor was noted in but 
7 instances. 

It has long been considered as an axiom that syphilis and angina 
pectoris are very frequently associated. Indeed, I too held that 
prevalent opinion, until actual analysis of my own cases convinced 
me that I had probably overestimated this factor (13 cases) . Syph- 
ilis may produce all three types of lesions characteristically men- 
tioned as productive of the complex; perhaps it is most commonly 
associated with aortic disease, but I have found it by no means 
thus proportionately causative of the syndrome. Paul White 
has apparently arrived at a similar conclusion. 

Thrombosis or embolism is frequently found postmortem in , 
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an^na , pectoris. In most instances, however, the thrombosis or 
. embolism' has apparently taken place in cases which have suffered 
from angina for some' time previously. It is, therefore, more a 
result than a cause. There is also a not inconsiderable group of 
cases in which embolism or coronary thrombosis takes place in the 
course of angina and causes, instead of an increase of symptoms, 
an actual relief. I have already a group of some 15 cases under 
study in which this took place. Obviously all of these instances 
must "have been of coronary origin, and this small group tends to 
emphasize the importance of coronary spasm in the induction of the 
clinical picture; for it is only conceivable that it is in such instances 
that relief of the symptoms can follow a thrombosis. It has at 
least been probably as effective in the cure of the syndrome as 
surgical measures, and while it in no way ciu-es the disease, it stops 
its symptomatology very much as the various surgical procedures 
may do, at the probable expense of depriving the patient of the 
warning benefit of pain. In thrombosis there is a certain definite 
increased crippling of actual cardiac reserve, through the resulting 
myocardial defect resulting from the infarction and the adjacent 
myocarditis and degeneration. 

Nothing can appear more obvious to the ordinary student of this 
subject than that the most frequently associated etiologic factor 
with angina pectoris is emotional stress. No other one immediate 
factor is so dominant in the precipitation of the immediate paroxysm 
and the very tendency of the disease chiefly to manifest itself in 
certain occupations and types of individuals is further illustrative 
of this fact. It is those concerned with the stressful phases of life 
that are chiefly affected by the syndrome, and it is during periods of 
emotional stresses that the initial paroxysm almost always appears. 
It is advanced by many that this fact in itself is a powerful argument, 
indicative of the arterial spasm theory of production, and this argu- 
ment is further carried out by the frequency with which other 
spasmodic attacks of other vascular distributions appear in the same 
case. I wish in particular to mention the associated occurrence of 
intermittent claudication, abdominal anginas and the like. This 
association of other definite areas of arterial spasm in this disease 


has been observed in 81 of our series of cases. 

Physical stresses as the cause of the symptom of angina is present 
in practically all well-established cases, the longer the standing, the 
more obvious does the relationship become. On the other hand, 
it is not those whose occupations entail great physical effort u'ho 
chiefly develop the disease, but quite the contrary. Physical stress 
then should be considered not as a productive factor, though in 
established cases it is one of the most frequent immediately causa- 
tive agents insofar as the individual paroxysm is concerned. 

Diagnosis. It is not my purpose here to attempt to discuss diag- 
nosis in any detail, for the reason that I think it far easier to make 
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the diagnosis in the individual case than to lay down hard and fast 
lines for diagnosis theoretically. My experience as a consultant 
has been that the average physician, surgeon, obstetrician or pedi- 
atrist is usually -fully informed on this phase of the subject, and 
I do not believe that it requires any special consideration; but 
there are a few factors which my experience has led me to wish to 
emphasize on this question of diagnosis. 

Obviously the chief problem is the distinction from pseudoangina 
which I have already in part discussed. In diagnosis, considerable 
attention and weight must be accorded to an estimation of the 
credibility of the patient on the degree and character of his pain. 
So manj’- of the public are so well informed on these symptoms that 
they are likelj’’ perhaps unconsciously to tell a conclusive story of 
the disease through their very fear of it. An attractive and brilliant 
young woman, in her early twenties, recently came to my office 
with an almost letter-perfect recital of symptoms, and her suffer- 
ing had become so severe that her brilliant future as a musician 
was seriously threatened. She almost persuaded me that she had 
true angina, so accurately did she describe it. Fortunately she 
permitted me to conduct experimental tests which I could never 
encourage in cases supposedly anginoid, for I exercised her to the 
extent of exhaustion without inducing an attack. The eleetro- 
cardiogram was entirely negative. She was hypotensive, very sug- 
gestive, appallingly emotional; but absolutely no physical signs 
could be detected which could account for a basic pathology, I 
finally submitted her to very distressing emotional stress which 
induced an attack, and the nature of that attack at once persuaded 
me that we were dealing with an anxiety neurosis; for the patient 
was voluble with her symptoms during the attack; she eould not 
remain at rest, but walked back and forth in the examining room; 
there was no cardiac arrhythmia— she was evidently in severe dis- 
tress, but definitely not from an angina. A frank statement backed 
with a lack of all contributory pathologic anatomy finally succeeded 
in persuading the young woman that her attack was purely an emo- 
tional reaetion and accompanied by no danger or real cardiac 
disease. She has had no subsequent attacks, and I confess that 
I have been much relieved also, for she nearly had me persuaded 
that she really had an angina. 

The point is that observation of the attack is the most highly 
diagnostic fact. In my opinion the second most important fact is 
, the determination of an adequate pathologie foundation. A failure 
to obtain some degree of amelioration under the nitrites is a strong 
negative point in difficult diagnosis. Always the elimination of 
emotional and hysterical states is a difficult matter. In some 
instances, of course, a loiowledge of the personality of the patient 
is absolutely necessary in this respect and such an evaluation is 
always of great assistance in diagnosis. 
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There can be no question as to the high value of the electrocardio- 
gram in the diagnosis of angina pectoris when it furnishes positive 
evidence. ^ Negative electrocardiographic findings are of no value 
however either in a positive or a negative way. Frequent observers 
have reported entirely negative electrocardiographic findings e^^en 
w'hen taken in the height of the attack. Three such instances have 
fallen under my own observation, and in all the diagnosis was 
subsequently fully established— in 2 instances by death and in 1 by 
autopsy. Neither are electrocardiographic findings constant. In 
a recent case seen by me in consultation with Dr. Rabinowitz, of 
the Brooklyn Jewish Hospital, during a quiescent phase the electro- 
cardiogram showed an absolutelj’ positive picture, but during an 
attack 2 days later the record obtained by the same technician 
with the same instrument indicated absolutely no abnormality. 
This case was confirmed in diagnosis by an extensive coronary 
thrombosis a few days later. 

Treatment. In many waj's the most interesting subject in our 
present-day study of angina pectoris is that of treatment, and such 
is the importance of the subject that it warrants considerable 
discussion. 

The question is frequentlj' asked both by the physician and 
layman. Can angina pectoris be cured? In the past it has been 
largely the custom of many of us to answer such a question with the 
statement, “Only in cases of mistaken diagnosis.” Our study of 
the pathology of the complex, however, in the past few years, asso- 
ciated with clinical obser\'^ations which permit of little opportunity 
for error in diagnosis has led us to the answer that angina pectoris 
can be cured in instances in which the basic fault can be rectified. 
Obviously those cases founded on coronary and aortic lesions are 
the most difficult of cure in this regard, but many of the cases 
in which the basic fault is located in remoA’^able or curable lesions 


of the myocardium can certainly be cured. 

I have seen cases caused by syphilis, believed to have been based 
on coronary or aortic lesions, which apparently underwent complete 
cure, though even in these most favorable instances there was in all 
probability some definite subsequent limitation of cardiac reserve 
nontheless. Many cases presenting quite characteristic clinical 
pictures, and a few with electrocardiographic positive evidence in 
which the basic fault lies in the myocardium, become apparently 
cured . I speak particularly of instances which arise after the acute 
infections, especially after influenza, pneumonia, tonsillitis and the 
like. Some cases apparently of rheumatic origin also ha^’e appeared 
to improve to tlie point of practical recovery, though almost if 
not alwavs with some subsequent limitation of cardiac reser\'e. 1 
am certain that Ave have permitted the lay public to become con- 
vinced of our undue pessimism in regard to this disease, and our 
pessimism has led in many cases to ineffective treatment on the 
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part of tbe doctor and inefficient cooperation on the part of the 
patient. My optimism, particularly in regard to syphilitic cases, 
I find has led me to be misquoted in some instances. Because early 
and efficient specific treatment will cure early cases of luetic angina 
pectoris in many instances, clinicians have concluded that any case 
due to syphilis should be cured. This is, of course, very far from 
the truth. A^Tien fibrosis has taken place, either in the heart muscle 
or in the walls of the coronary or aorta, it is not to be expected 
that cure, which is obviously dependent on removal of the underlying 
lesion, can take place, though it is perfeetly true that in a very high 
percentage of these cases great benefit symptomatically and not 
infrequently a staying of progress can be effected, one can never 
tell except by therapeutic experiment. 

Disappearance of symptoms is very frequent, and it occurs in very 
many instances, partieularly if the treatment is properly adminis- 
tered and introduced before grave tissue changes have taken place. 
Disappearance of symptoms, however, is usually associated with a 
degree of permanent cardiac disability. 

I have seen apparent complete relief follow in 2 cases probably 
caused by gout. Both signs and symptoms entirely disappeared 
under proper diet and medication. A few cases of what I took to 
be true angina pectoris have received symptomatic cure from the 
relief of secondary subsidiary factors. Thus I have seen symptoms 
subside from the giving up of tobacco, the cessation of violent 
exercise or from a better control of the temper. It is most impor- 
tant in the treatment of individual cases to take all these factors into 
full consideration. 

Discussion of treatment resolves itself naturally into the treatment 
of the underlying disease and that of the paroxysm. The former- 
is, of course, the more important; but primary effort is to give relief 
to the acute attacks and insofar as possible to prevent the onset of 
others. I am convinced that there is such a thing as an anginal 
habit, i. e., that one attack predisposes to another, and if attacks 
are never allowed to eventuate or to come to a climax there is a 
definite tendency toward less frequent attacks, the habit tendency 
instead of increasing, as is usually the case, becomes lessened. For 
this reason I think it important that the patient should promptly 
use his nitrite or such other measures as may be efficient in prevent- 
ing the development of the complete attack. Rest, elimination of 
tobacco, attention to abdominal distention, a diet suited to the 
particular case under study, thorough emptying of the bowel and 
especially control of the emotions should be practised insofar as 
possible. In this regard, there is a well-known fact infrequently 
mentioned in the literature, but exceedingly important and well 
recognized by most clinicians, namely, that sexual excitement is 
exceedingly inadvisable in these cases. The number of cases which 
die under such conditions is large. 
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It is hardly necessary to .enter closely into the discussion of 
treatment of the acute paroxysm. The best methods are well 
recognized; there are few but most insistent demands and the drugs 
•which we have at our disposal are not numerous. The one drug 
which will give the most relief in severe attacks is morphin. I have 
seen instances so severe that as a humanitarian measure, I gave 
chloroform. I have never had a patient die under the drug, and 
I believe that it is justifiable in some instances. Morphin will 
usually suffice, but it must be given courageously. Very recently 
I saw such a case which had been under chloroform for several hours; 
recovery followed. 

Many attacks are immediately relieved by the nitrites, either the 
inhalation of amyl nitrite or by the taking of nitroglycerin by mouth 
or by hypodermic. There is nothing in the theory that nitroglycerin 
acts more quickly when given by holding it under the tongue than 
when it is swallowed. The liquid preparations of nitroglycerin are 
usually more efficient, and it is wise for the patient to carry in his 
pocket a small phial of spirits of glonoin freshly prepared each day 
for emergency use, unless perchance it has been found that the 
tablets, usually hypodermic ones, are equally efficient. When the 
ampules of amyl nitrite are found effective they are perhaps most 
convenient, but they are usually not so prompt in effect as nitro- 
glycerin. Even in the management of these acute attacks you will 
find that a singular amount of individual peculiarity exists, and it is 
well worth while to try to study out these special reactions so that 
your patient may always receive the maximum benefit as promptly 
as possible. Of course, when coronary embolism occurs a special 
line of treatment, which involves the liberal use of morphin, chloral 
and profound rest, must be instituted. 

When the paroxysms are very frequent and severe, confinement 
to bed is advisable, at least until it can be experimentallj’’ determined 
that the attacks are not decreased by this measure. There are 
unquestionably many cases which do better if allowed up about, and 
some at their customary occupations. In this respect, as in all 
others in this problem, it cannot be too insistently emphasized that 
individualization is absolutely essential in the treatment of this 
condition; it is imperative. Exercise is another matter which must 
be determined only by experiment. Usually it should be diminished 
merely to that of necessity, but there are exceptions. So great is 
the emotional factor in this complex that it is often better to permit 
the patient to do at least some of his ordinary work, if thereby he 
is rendered more content and happ 3 \ I have had many instances 
in mj”^ experience which demonstrate this point. ^ *1 hroughout it 
must be most positively recognized that in this disease emotional 
stresses are even more important than phpical ones. 

These general measures having been instituted, tlie next most 
important thing is to attack the underlying cause. In case it is 
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due to sj^bilis, specific treatment must be given, and it is inadvis- 
able to use the arsenical preparations until the patient has first been 
brought well under the effects of mercury, iodid or bismuth. In case 
of a basic gout, colchicum, atophan and the alkalies, water and a 
suitable diet are to be enforced. In case the basic lesion is a myo- 
cardial degeneration, rest and the elimination of the causative 
factors insofar as possible are imperative requirements. The same 
is true of acute myocarditis, such as, for example, may occur in 
rheumatic fever. There can be but little doubt but that the 
salicylates in these instances sometimes at least effect much benefit. 
I have seen cases get more actual relief from the Salicylates than from 
the opium preparations in these cases. 

In fibroid myocarditis and occasionally also in myocardial degen- 
eration digitalis occasionally gives great relief, both in relieving 
the severity of the paroxysms and in lessening their number. In 
coronary cases it gives little or no relief, and oftentimes makes 
the attacks more severe and frequent. It may be tested out 
experimentally, however. In all cases, except in thrombosis, the 
vasodilators are tremendously beneficial, and the nitrites, nitro- 
glycerin, sodium nitrite, erythroltetranitrite and the like are all 
used successfully in the prevention as well as in the relief of attacks. 

Sleep and rest are of crucial importance, and when they may not be 
obtained otherwise the opium preparations are advisedly, if not 
compelledly given. The vasodilator sedatives, led in efficiency by 
chloral hydrate and similar drugs, are preferably given at bedtime. 
Alcohol, recommended many years ago by Heberden and others 
of his time, has a very definite benefit in very many cases, especially 
among the aged and arteriosclerotic. It is a splendid preventive 
also. Such sedatives as the bromids, barbital and the like, may be 
employed habitually for long periods. 

The spiritual side of the case must not be neglected in this disease 
in which the emotions play so important a role. The development 
of a philosophy of life, of the power of adaptation of desire to possi- 
bilities, the cultivation of hobbies of a restful character, such as 
suitable reading, music and such pacific occupations as painting, 
etching, carving and similar pursuits, are of real medical benefit. 
Habits of restfulness and relaxation are to be cultivated. Climate 
is often very important, and those who live in the temperate zones 
may well spend their winters in the South or perhaps go to live per- 
manently in some mild, temperate and congenial climate. Few 
patients do well in the cold places or at high altitudes. 

Meantime attempts at the maintenance of cardiac reserve must be 
made; the use of massage when exercise is impossible; a diet must 
be devised suitable to the particular needs and metabolic peculiari- 
ties of the patient. 

If possible the patient should be seen at frequent intervals, at 
least until a complete and correct appraisal of the person as well as 
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of the disease and lesion has been made, and treatment should be 
adjusted to such needs,_ phj^sical, mental and medical as the indi- 
vidual’s instance will dictate. Some cases must not be kept too 
long in bed, but periodic times of rest in bed are very helpful. 

The treatment of angina is not a hopeless attempt. If intelli- 
gently directed it will in very many cases prolong life and add 
tremendously to comfort and economic efficiency. A few cases j'^ou 
may cure. 


experiment’al chronic hyperparathyroidism.* 

I. Metabplism Studies in Man. 

By J. L. Johnson, 

AND 

E. M. Wilder, 

CHICAGO, lU,. 

(Erom the Department of Medicine, University of Chicago. The expenses of this 
research were met from the John D. Hertz Fund.) 

Since the report in 1926 of Mandl’s^ case of osteitis fibrosa, in 
which the operative removal of a parathyroid tumor was clinically 
beneficial, a number of cases of bone disease have been reported 
for which overfunction of tlie parathyroid glands has been thought 
to be tlie underlying cause. These cases represent, for the most 
part, the generalized skeletal abnormality first clearly described 
by von Recklinghausen- and designated by him as osteitis fibrosa 
osteoplastica, but hjT)ertrophy and tumor formation of the para- 
thyroids have been noted also in osteomalacia and rickets, as well 
as in multiple m 3 ’’eloma and metastatic carcinoma. It thus was 
not quite clear whether hyperfunction of the parathyroids produced 
one sharpb’- distinguishable disease or could be responsible for a 
variety of bone lesions and it seemed that the subject might be 
clarified by reproducing a chronic state of hj^ierparathiToidism 
in otherwise normal animals, and observing histologically and other- 
wise, the type of skeletal deformity which would result. 

Our interest in the problem was aroused by personal e.x-perience 
with 2 cases of bone disease, in both of which paratlijuoid tumors 
were found. Further stimulus was given to oiu- interest by the 
extensive metabolism studies of Aub and his associates''-'*-® in 
whicli tliey injected parathormone into normal and pathologic 
human subjects and observed biochemical clianges quite similar 
to those characteristic of patients with parathyroid tumors and by 

* Read before the Association of American Phs-sicians, Atlantic City, May 0, 1931. 
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their animal experiments® in which they demonstrated by gross 
examination a loss of bone trabeculoe as a result of chronic injections 
of parathormone. 

Our aim was to provide a complete study of gross, roentgenologic 
and histologic changes in the bones of animals, subjected to chronic 
injections of parathormone, to determine whether the lesions were 
characteristic of one or more of the bone diseases mentioned and 
to obser\'’e whether the simultaneous administration of irradiated 
ergosterol would influence the results. Our interest in the effect 



Eig. 1. —Parathormone experiment, October 14 to December 31, 1930, J. L. J., o’, 
35 years; height, 64 J- inches; weight, 131 pounds. 


of the ergosterol was aroused by incompletely controlled observa- 
tions in a case of fibroid osteitis^ which had led us to infer that the 
course of this disease had been favorably influenced by vitamin D, 
also by the fact reported by Nonidez and Goodale,® Higgins and 
Sheard,® that deprivation of vitamin D led to parathyroid hyper- 
plasia. There was a hint in this that fibroid osteitis was closely 
related to rickets and osteomalacia. 

The study was made the subject of a thesis for the doctorate of 
philosophy by J. L. Johnson and the details of these experiments 
will be reported elsewhere by him. He began them in July, 1929, 
and had obtained very convincing results before we learned of the 

VOI.. 1S2, NO. 0. DECEMBEn, 1931 28 
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similar studies of Jaffe and Bodansky. Jolmson’s^" observations 
completely confirm^ those of Jaffe and Bodansky. 12 The lesion 
produced by chronic injections of Collip’s parathormone prepared 
by the Eli Lilly Company is a lacunar resorption of bone which 
involves both the trabecute and the corticalis, and is accompanied 
by the replacement of both marrow and bone by fibrous connective 
tissue, the process including cyst formation and the appearance of 
giant cells, and resulting in a histologic picture that so closely 
jesembles tlie generalized osteitis described by von Recklinghausen- 



IS to be practically identical with it. No lesion has resulted, in 
5 ver 100 experiments in puppies, young dogs and rats, whidi bore so 
3 lose a resemblance to osteomalacia, to rickets, or to any other bone 
lisease. The' experiments further reveal that the effects of para- 
thormone injections are not counteracted by tlie simultaneous 
idministration of irradiated ergosterol. 

The dosage of parathormone in the case of the rats "svas usual!} 
20 units a day and wLen wosterol was added, its dose was usuallj’ 
15 drops a day. In the case of the puppies the parathormone dosage 
was increased progressively from 2 to_20 units a day. 1 he viosterol 
given to puppies was 5 to 20 drops daily. It will be recalled that the 
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rat lias been eonsidered to be unusually resistant to paratliormone. 
Our experiments show that this resistanee is only relative and that 
proper doses of the hormone are definitely actived® 

Two ealcium and phosphorus balanee experiments were included 
as a part of this study. These were made on two human subjects 
with a view to observing the biochemical and symptomatic effects 
of daily injections of parathormone, and in order to discover whether 
these would be influenced b}'^ treatment with irradiated ergosterol. 
The results in one of tliese experiments we wish to report at the 
present time. 

The subject was a healthy, male, colored student, aged 35 years, 
64.5 inches in height and 131 pounds in weight. He was engaged 



Fig. 3. — Parathormone exfieriment, October 14 to December 31, 1930, J. L. J., cf, 
35 years; height, 64| inches; weight, 131 pounds. 


in laboratory duties during the entire time. The technique followed 
in general that developed at the Massachusetts General Hospital,^® 
differing, however, in that Bauer and Aub’s diets had been rigidly 
limited in calcium (to about 0.1 gm.) in order to minimize the sig- 
nificance of unmetabolized calcium, whereas our diet was planned 
to contain just sufficient calcium, about 0.4 gm., to maintain a 
calcium equilibrium. The urine throughout tlie experiment was 
neutral to litmus, indicating a reasonable balance of acid base 
values in the diet. A slightly - positive nitrogen balance existed 
throughout the experiment. 

The diet was held rigidly constant for 78 days and actual control 
of it was maintained by direct analysis of 10 per cent aliquot por- 
tions (Table 1). These analyses were made in 20 of the 26 tlmee- 
day periods. The fluid intake was held constant at 2000 cc. and the 
sodium chlorid at 3 gm. All ^yate^ used for drinldng, for tlie prepa- 
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ration pf food, and for washing containers for food or excreta was 
distilled.* 


Table 1. — Composition of the Diet. 


Parathormone Experiment, October I 4 to December 31, 1930. 

Subject: J. L. J., aged 35 years; height, 164 cm.; weight, 62.2 kg.; diet, October 21 

to December 31. 


Food. 

Orange juice . 


Grams. 

. 100 

Apple sauce 


. 200 

Lemon juice 


. 60 

Sugar . 


. 135 

Ginger ale . 


. 200 

Lettuce 


. 60 

Celery . 


. 30 

Bread . 


. 120 

By calculation 


Calorics. 

2215* 

By analysis of 

Max. . 


10 per cent 

Min. . 


aliquotst 

Mean . 


* Basal metabolic rate . 

1230 


Food. 

Grams. 

Butter . 


... 55 

Salad oil 


... 10 

Egg white 


... 120 

Steak . 


... 40 

Cheese . 


... 15 

Cream, 40 per cent 

... 100 

C. P. Salt 


... 3 

Total fluids 

• ■ 

. . . 2000 

Nitrogen, 

Calcium, 

Phosphorus, 

gm. 

gm. 

gm. 

6.73 

0.396 

0.478 

7.69 

0.336 

0.572 

6.69 

0.286 

0.482 

7.04 

0.307 

0.522 


t Aliquots of the food were prepared daily. These were combined in 3-day periods 
and analyzed. The diet of the entire experiment was controlled by such direct 
analysis. 


The experiment consisted of a control or fore period of 31 days, a 
period of parathormone administration, in a daily dosage of 50 
units, which lasted 15 days, a recovery period of 16 days, a period 
of 9 days with parathormone in the previous dosage plus 1 cc. of 
viosterol and a final recovery period of 9 days. Urine and feces 
were collected for analysis in 3-day lots, carmin alum markers 
serving for separation of the feces. The analytical methods are 
tabulated.^®' (Table 2.) 


Table 2. — Analytical Methods for Metabolisji Studies. 



Phosphorus. 

Calcium. 

Nitrosen. 

Creatinin. 

Urine 

Fiskc and Subbarow 

Aub’s modification 
of McCrudden 

Kjeldahl 

Folin 

Feces 

Fiske and Subbarow 

McCrudden 

Kjeldahl 


Food . 

Blood serum 

Fiske and Subbarow 
to filtrate of ash 
Fiske and Subbarow 

McCrudden 

Clark and CoHip 
modification of 
Kramer-Tisdall 

Kjeldahl 



The biochemical results are shown in the accompanying cliarts 
and Table 3. The response to parathormone, like that previously 
reported by Collip,i^ GreenAvald and Gross'^ and others, consisted 
of an elevation of the calcium and depression of the phospliorus 
of the serum, and a prompt, very markedly increased urinary 


*■ The details of the preparation .and serving of the diets u.sed in this .and other 
experiments to be reported from this laboratory, the preparation of aliquot jxrrtions 
of the diet as well as the methods of collection and diying of excreta, nail be the 
sibiects of separate papers by Tlorencc Smith, LilUan Eichelberger and their asso- 
ciates. 
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excretion of phosphorus and calcium. The data tend to support 
the view of Aub and his associates/ and of Albright and Ellsworth/ 
that the phosphorus metabolism is affected noticeably earlier than 
the calcium. The administration of viosterol with parathormone 
gave similar results except for a slight delay in the development of 
the maximal urinary excretions, both of phosphorus and of calcium. 
There was also some indication that a greater amount of both cal- 
cium and phosphorus were absorbed from the bowel. However, 
the effect of viosterol in this dosage was certainly not such as to 
demonstrate an antagonism in its action to that of the parathormone. 

Daily determinations of the creatinin excretion, the nitrogen 
balance and the basal metabolic rate failed to indicate any metabolic 
alterations apart from those of the mineral metabolism. (Table 3.) 
A moderate anemia was observed, comparable to that reported in 
patients witli parathyroid tumors. A very slight diuresis of short 
duration was observed as a result of parathormone administration. 

The symptomatic response to medication with parathormone of 
this dosage (50 units daily) was of unusual interest. Muscular 
wealoiess appeared on the 12th day of the parathormone period. 
It was associated with a dull aching in, and tenderness of, muscles 
and bones of the arms and legs. Sharp, shooting pains followed, 
and a dull headache was complained of. These symptoms almost 
disappeared in the first recovery period but became worse than ever 
in the subsequent parathormone viosterol period, accompanied 
then by a sense of depression and loss of ability for mental work. 
Bone tenderness and muscle weakness were observed by Johnson^® 
in his experimental animals. They are characteristic s^'^mptoms of 
fibroid osteitis. 

Osteitis fibrosa osteoplastica has thus been reproduced experi- 
mentally in animals, in almost every particular, by the injection 
of parathormone. This convinces us of the correctness of the con- 
clusion that tlie pathogenesis of this disease, as it is observed spon- 
taneously in man, is an oversupply of parathyroid hormone. Lesions 
other than those characteristic of fibrous osteitis did not occur in 
over 100 chronic experiments with animals, from which we infer 
that the hypertrophies and hyperplasias of the parathyroid glands, 
noted in skeletal diseases other tlian fibroid osteitis, are secondary 
phenomena. The fact that viosterol neither significantly alters 
tlie disturbed calcium and phosphorus metabolism of hyperpara- 
thyroidism, nor modifies the histological abnormality of the bones 
of animals receiving chronic injections of parathormone, is evidence 
that osteitis and osteomalacia (rickets) are of different origin. 

Summary. The repeated injection of parathormone has pro- 
duced, in puppies and young rats, a uniform skeletal abnormality 
that is characteristic of osteitis fibrosa osteoplastica (von Reclding- 
hausen). A lacunar resorption of the trabeculfe and corticalis of 
bones resulted, vdth replacement of marrow and cortex by fibrous 
connective tissue and osteoid tissue. Giant cells appeared and 



Table 3.— Metabolic Data in Parathormonb Experiment, Oct. 14 to Dec. 31, 1930. 
Sublocfc: J. L. J. (Male), 35 yrs. Height, 164 cm. Average weight 59 kg. 
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cysts were formed. The administration of viosterol together with 
parathormone did not modify significantly the end results. 

The data of these animal experiments are reported' in papers to 
follow. The present communication is concerned with observations 
of the metabolism of a normal human subject who was treated 
experimentally, first with parathormone, then with parathormone 
and viosterol. The characteristic disturbances of calcium and 
phosphorus metabolism produced by injections of paratliormone, 
as well as certain symptoms, notably bone pain and muscle weakness, 
characteristic of osteitis fibrosa osteoplastica, were not significantly 
modified by the simultaneous administration of viosterol. 

The results of these animal and human experiments confirm the 
view that the pathogenesis of osteitis fibrosa osteoplastica, as this 
disease is observed spontaneously in man, is an oversupply of para- 
thyi’oid hormone and that this disease bears no relation, etiologically, 
either to osteomalacia or rickets. 

Note. — It ia a pleasure to acknowledge our indebtedness to the staff of the section 
of metabolism for their assistance and to thank Dr. G. H. A. Clowes and the Eli Lilly 
Company for generous supplies of parathormone. 
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, DIABETIC PYORRHEA.* 

By John Bell "Williams, Ph.G., D.D.S., F.A.C.D., 

mCHMOND, VA. 

(From the McGuire Clinic, St. Luke’s Hospital, Richmond, Va.) 

Dental diagnosis may be divided into two general classifications: 
The effect of dental disease upon the various organs of the body 
and the effect of diseases of other organs upon the oral tissues. 
Dental focalized infection, though often empirical, has by its 

* Read at a meeting of the Philadelphia Academy of Stomatologj% April 28, 1931. 
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therapeutic results attained a recognized place in medical practice, 
while oral manifestations of systemic diseases are more often used 
by physicians than by dentists. Physieians value the strawberry 
tongue of scarlet fever, the bloodless mouth of pernieious anemia, 
the swollen, ulcerated gums of scur\^^ the definite lead line of 
plumbism, the characteristic tongue of myxedema and pellagra, 
the extravasations of blood into mucous membranes in purpura 
and the yellow mouth of jaundice. The purpose of this paper is 
to touch both of these general classifications as observed in 138 
cases of diabetes mellitus, and to dwell particularly upon the 
prevalence of pyorrhea in this disease. 

The chief characteristic of diabetes is a disordered carbohydrate 
metabolism in which sugar is no longer properly stored in the liver 
and the muscles as glycogen, but circulates in abnormal quantities 
in the blood . and finds its way through the kidneys into the urine. 
It is attended by dry skin, excessive thirst, marked emaciation 
and loss of strength. It exists in varying degrees of severity in 
different individuals and seems to be influenced by race, size and 
other factors. Unfortunate cases terminate either in gangrene of 
the extremities or the end comes through total failure of the body 
chemistrj’’, with the tragic though merciful intervention of coma. 
All of these characteristics are perfectly familiar to the physician, 
but they are far less so to the dentist, and it is from the standpoint 
of the dentist that we must endeavor to approach the subject. 

Prinz^ has well suggested that theories as to the cause of pyorrhea 
should be classed as (1) salivary calculus, (2) infection, (3) occlusal 
stress, (4) constitutional disturbances and (5) alveolar atrophy. 
Diabetic pyorrhea seems to be the result of a constitutional dis- 
turbance. 

Members of both the medical and the dental profession agree 
on the importance of eliminating oral sepsis from the mouths of 
diabetic patients, while some even claim that, as the' oral infection 
subsides, the sugar is correspondingly reduced. 

Another important factor in practice on patients with diabetes 
is the choice of time for all operative procedures. Unless the urine 
is free from sugar, and the blood sugar is kept within normal limits, 
wounds in the diabetic may fail to heal.* The use of insulin and 
the regulation of diet by a physician in cooperation with a dentist 
make it possible nowadays for these patients to have the benefits 
of dental surgery at any time it may be needed. 

Another aspect of oral involvement in diabetes was reported 
by the vu-iter in 1928.® Patients who have well-developed diabetes 
but have had no diabetic treatment exhibited the following charac- 
teristics; The teeth were loose; the gums were hypertrophied, 
inflamed and dark red, ulcerated and sometimes covered in spots 
with grajdsh areas of necrotic tissue. (Figs. and 2.) This con- 
dition resembles pyorrhea, but it is not ordinarj- pyorrhea. _ It 
resembles Vincent’s infection, but it is not Vincent’s infection. 




Fig. 2. — Type (1) diabetic pyorrhea in a child. 







Fio. 3. — Typo (2) diabetic pyorrhea. Note extensive loss of alveolar bone 
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It resembles mercurial poisoning, but is not mercurial poisoning. 
It resembles cancer, but is not cancer. It is believed to be a clinical 
entity. 

Patients who bad bad diabetes for some time and wbo bad been 
kept under diabetic control presented other ebanges. Tbeir teetb 
were firm; tbe mucous membrane, while soft, flabby and spongy, 
presented no areas of ulceration, and tbe gums, as a rule, bad not 
receded, but there was extensive loss of alveolar bone, together 
with deep pockets with but little or no pus formation. (Fig. 3.) 

About half of tbe patients reported at that time were edentulous. 
They invariably gave a history of loose teetb, tightening at times 
before they became so extremely loose as to necessitate removal. 
Without exception, they related tliat tbe looseness of the teetb 
was noticed prior to or at tbe time of tbe discovery of diabetes. 

Two Europeans have recorded this condition, one in ISOQ"* and 
the other in 1907.® Inglis,® in 1908, noted that a predisposition to 
pyorrhea alveolaris was probable in patients suffering with diabetes. 
The statement that the teeth became loose in diabetes appeared in 
the Encyclopedia Briiannica'^ for the first time in 1877. In an 
excellent classification of oral manifestations of systemic disease 
Bloch® included diabetic pyorrhea. Ersner,® in 1925, recorded the 
prevalence of pyorrhea in diabetes, and stated that, while he had 
not collected any statistics on pyorrhea associated with other 
diseases, he believed it more prevalent in diabetes. Rhein^® intro- 
duced this subject to the profession in 1888. In 1894“ he presented 
a classification of “pyorrhea'’ as follows: (1) Pyorrhea simplex, 
embracing all cases of purely local origin and requiring only local 
treatment. (2) Pyorrhea complex, embracing that larger field of 
more serious disorders and graver affections. Under “pyorrhea 
complex” he suggested the use of the terms “tubercular pyorrhea,” 
“anemic pyorrhea” and “diabetic pyorrhea.” 

Winnett,^^ in describing diabetes from the standpoint of medicine, 
reminds us that glucose flows about in the blood stream and bathes 
every tissue in the body, making an excellent culture medium for 
bacteria. "V^Tiether his statement, that the reason the bacteria 
thrive is that glucose is actually a culture medium, is true or not 
will have to be left for final determination to students of internal 
medicine. According to this author, the bacteria of the mouth 
plus the glucose solution plus small abrasions cause these patients 
to have pyorrhea. Their poor resistance is explained by the fact 
that “their tissues have no comeback.” In the light of biochem- 
istry the question immediately arises as to the possibility of the 
absorption of bone being due to the continual acidosis of the patient. 

This present study is limited to clinical findings, which have been 
more or less uniform in 138 patients. (Table 1.) Fifty-four of 
these patients were toothless, with a history of pyorrhea, 3 did not 
show any evidence of pyorrhea, while the rest (81) had definite 
periodontal disease. 
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* Tabie 1. — AnaijTsis of Cases. 

Total number of diabetic patients 13§ 

Number of children ^ , 

Number of adults not showing pyorrhea ]_ 

Number of children not showing pyorrhea 2 

Total number shoeing pyorrhea ' gj 

Number toothless . 54 

Number showing pyorrhea, or giving history of pyorrhea . . 135 

The striking similarity of ordinary pyorrhea to diabetic pyorrhea 
would seem to indicate a reasonable possibility that some patients 
are being treated for pyorrhea when they should, at the same time, 
be treated by a physician for diabetes. The changes in the color, 
consistency, shape and character of the gums, together with the 
drj^ skin, thirst and loss of weight, certainly afford the dentist a 
suspicion useful for diagnosis. 

Conclusions. 1. A study of 138 diabetics demonstrated that the 
oral cavities present certain characteristics in this condition. 

2. These modifications of the dental tissues are so nearly constant 
as to constitute a clinical entity. 

3. The number of pyorrhea patients who have diabetes is small^ 
while the percentage of diabetic patients who have pyorrhea is 
large. 

. 4. It is unwise for the dentist to attempt to diagnose diabetes 
by oral changes alone. The safest method is cooperation with a 
physician in making complete examinations, which, of course, 
include the appropriate study of the blood and urine. 

5. With insulin and a controlled diet, the surgical procedures 
necessary to removing foci in the oral cavity can be undertaken 
with almost the same assurance as in the nondiabetic. 

6. The elimination of these foci by the cooperation of the dentist 
and internist is not only safe but also may be the deciding factor in 
the case. 
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IMMUNE TRANSFUSION IN LOBAR PNEUMONIA. 

By Alvan L. Barach, M.D., 

ASSOCIATE IN MEDICINE, COLUMBIA COLLEGE OP rHYSICIANS AND SURGEONS; ASSISTANT 
IN MEDICINE, PRESBYTERIAN HOSPITAL, 

With the Technical Assistance of Max Soroica, 

NEW YORK CITY. 

(From the Department of Medicine, College of Physicians and Surgeons, Columbia 
University and the Presbyterian Hospital.) 


In previous papers, a study was made of the rate of development 
of active immunity in normal animals and in patients with lobar 
pneumonia, following the intravenous injection of pneumococcus 
vaccine.^ The present investigation is concerned with the pro- 
duction of passive immunity in normal men as a result of the intra- 
muscular injection of pneumococcus vaccine, and the use of their 
blood in tire treatment of lobar pneumonia. It was thought that 
the combination of type-specific pneumococcus antibodies plus 
uninjured complement present in normal human blood might be 
more influential in arresting a severe pneumonic infection than 
the use of horse serum, particularly in Types II and III. That 
whole blood from an homologous species would be of greater value 
than serum from a heterologous species was suggested by Tillett’s 
results on pneumococcus Type III infection in rabbits.® The blood 
of normal individuals occasionally possesses small amounts of pro- 
tective substances against one or more types of pneumococcus. 
Of 10 donors in whom pneumococcus vaccine injections were begun, 
3 of them had small amounts of type-specific protective substance 
in their blood before injection. 

Methods. The donors were injeeted intramuscularly in the del- 
toid; occasionally the injection was made subcutaneously, in doses 
which varied from 1 to 25 billion organisms. The injections were 
given' generally at weeldy intervals, in some instances twice a week, 
over a period of time which varied from 6 weeks to 1 year. No 
general reactions were experienced by the donors, except in one 
instance when the patient became definitely feverish and suffered 
from considerable malaise 12 hours later. The arm was only slightly 
sore to the touch as long as the dose injected did not exceed 15 
billion organisms. Blood was withdrawn from the donor at intervals 
to test the degree of protection which his serum had for mice. 

Direct transfusions were done in all cases except one, the patient 
receiving from 1000 to 1600 cc. of blood in 2 to 3 transfusions within 
24 hours. 

The preparation of pneumococcus vaccine and filtrate is described 
in previous papers.L2 
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Results. Eight patients with lobar pneumonia were treated by 
transfusion of blood from immunized donors. Five donors were 
employed. The degree of immunity present in the serum of the 
donor which was capable of passive transfer to mice varied consider- 
ably in each case. In no individual was the development of pro- 
tective substance equal for each type of pneumococcus, even though 
equal amounts of each type of vaccine were administered. It is 
also true that patients with lobar pneumonia who were injected 
intravenously with vaccine made of 3 types of pneumococcus did 
not develop the same amount of protective substance for each type.^ 

The following table (Table 1) illustrates the response in the 
donor’s serum after injection of pneumococcus vaccine over rela- 
tively long periods of time: ^ 


Table 1. — Protective Substance in Donor’s Serum After Active 

Immunization. 


Donor. 

Survival after injection 
PNi culture pluB 

0.2 cc. donor’s serum. 

SurWval after injection 
PNt culture plus 

0.2 cc. donor’s serum. 

Survival after PNi injec- 
tion of culture plus 

0.2 cc. donor^s serum. 

1 


0.001 



0.001 






20 

20* 

20 

20 

s 

s 

40 

40 

40 


20 

20 

40 

20 

s 

s 

40 

40 

S 


20 

40 

40 

20 

s 

s 

40 

40 

s 

i 

Controls: 

0.01 

40 hrs. 

0.01 

40 hrs. 

0.01 


40 hrs. 

Dosage and . 

0.001 

40 “ 

0.001 

40 “ 

0.001 


40 .“ 

death in hrs. 

0.0001 

40 " 

0.0001 

40 " 

0.0001 

40 " 


0.00001 40 “ 

0.00001 

40 “ 

0.00001 

40 “ 


0.000001 40 “ 

0.000001 

40 “ 

0.000001 

40 “ 


0.0000001 80 “ 

0.0000001 40 “ 

0.0000001 

40 “ 


0.00000001 40 “ 

0.00000001 40 “ 

0.00000001 40 “ 


Remarks. Donor received intramuscular injections of pneumococcus filtrate and 
vaccine over a period of 12 months at approximately -weekly intervals. Donor’s 
serum showed no protection before injection. 


The first donor (No. 1) received a total of 80 billion pneumo- 
coccus Type I, 170 billion of pneumococcus Type 11, and 170 
billion of pneumococcus Type III organisms. He also receded 
24 cc. of pneumococcus Tjqie I and II filtrate. Injections were made 
intramuscularly at weekly intervals for a period of 12 months. 
It is seen in the table that he developed no protective substance 
against Tjqie I that was marked enough to be shown in the protec- 
tion experiments with mice. Since the culture injected to test 
immunity was not carried lower than 0.0001 cc., a degree of protec- 
tion that was less tlian 1000 M.L.D. (minimal lethal doses) would 
not make itself apparent. In the case of Tjq)e II, the donor’s 
serum protected against 10,000 M.L.D., and m the case of lype 111 
against 1000 M.L.D. 
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In Donor 2 who received the same amount of vaccine over the 
same period, no protection developed in his serum for Type I or II, 
and only slight protection for Type III, 10 MX.D. 

In Donor 3, after a period of 6 weeks in which 87 billion pneumo- 
coccus Type II organisms, and 127 billion Type III organisms were 
injected, the donor developed only slight protection against Type 
III, but very marked protection against Type II, namely 100,000 
M.L.D. 

Donor 4 was injected for a period of 7 months, at approximately 
weekly intervals, receiving a total dose of 110 billion organisms of 
each type. He developed no protection for Type II, but marked 
immunity against pneumococcus Types I and III, equivalent to 
100,000 M.L.D. _ 

Donor 5 was injected intramuscularly for a period of 5 months, 
at first twice a week and later once a week, receiving a total of 100 
billion organisms of each type. He developed no protection against 
Type H pneumococcus, but marked protection against Type I 
(100,000 M.L.D.) and against Type III (100,000 M.L.D.). No 
reason is apparent to explain satisfactorily why a donor will not 
develop protection against one type of pneumococcus and yet 
produce abundant antibodies against two other types. 


Table 2.— Passive Immunity in Serum of Patient Before and After 

Immune Transfusion. 


Ctiae No., 

Transfusion of. 

Survival after injection of pneumococcus Type III 

age and ecx. 


culture plus 0.2 co. donor’s serum. 

1 

Age, 68 

1000 cc. blood 

0.01 

0.001 

0.0001 

0.00001 

Before 

18 

20 

24 ’ 

40 

Female 



20 

20 

40 

44 



40 

40 

48 

40 


5 hours after 

S 

40 

S 

S 



s 

S 

S 

s 



s 

s 

S 

s 

- 

Control dosage 

0.001 

0.0001 

0.00001 

0.000001 


Survival 

40 

20 

40 

40 


Remarks. Patient had pneumococcus Type III in sputum, with sterile blood 
culture. She received 1000 cc. blood of Donor 5 in three doses in 24 hours. Treated 
in oxygen tent, 50 per cent oxygen, for 5 days. Recovered. 


Case Histories. Case 1. — (Table 2.) Female, aged 58 years. The 
patient took sick with a chill, fever, malaise and cough 3 days before 
observation. Cough became productive 2 days later of blood-tinged 
sputum. On the tliird day of illness she was onlj’- moderately dyspneic, 
without cyanosis, and appeared comfortable. Lung signs revealed con- 
solidation of the right lower lobe. Temperature was 103.6° F.; pulse, 106; 
respirations, 24. The sputum contained pneumococcus Tj'pe III. The 
blood culture was sterile. On the fifth day of illness the temperature was 
103.2° F.; pulse, 112; respirations, 32. Consolidation had spread to the 
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left lower lobe. She was now more dyspneic, cj-anotic and prostrated. 
Uxi-^gen therapy was instituted -ndth an oxygen tent, and the patient was 
kept in 50 per cent oi^gen for the following 5 days, with clearing of cyanosis 
and considerable relief of dyspnea. However, the patient continued to 
appear toxic and the_ temperature persisted. On the seventh day of disease 
two direct transfusions of 300 cc. each from Donor 5 were given. No 
change in the clinical condition of the patient occurred, and on the following 
day another transfusion of 400 cc. of blood was performed. On the follow- 
ing day (8 hours later) the temperature dropped once to 97.8° F., but then 
returned to its. previous level, without any fall in pulse or respiration or 
improvement in toxemia or prostration. The patient continued to run 
fever and an elevated pulse and respiratory rate for 8 days thereafter, when 
the temperature became normal and the patient gradually convalesced. 

The patient’s blood before injection contained no protective substance 
against pneumococcus T^e III, but 5 hours after the second transfusion 
her blood protected against 0.01 cc. of culture with a virulence of 10-6 
or 10,000 M.L.D. Notwithstanding the fact that protective substances 
in considerable degree were introduced into her blood and were present 
5 hours later, the patient continued to have a long-drawn-out pneumonia, 
with an elevated temperature which did not subside until 8 days later. 
Just how long protective substance was present in her blood is impossible 
to say as no further tests were made. The course of the disease indicates 
that they were soon used up and that convalescence was not established until 
her own immunity mechanism became active. The fact that the patient 
recovered does not appear, therefore, to have been dependent upon the 
transfusion of immune blood. 


Case 2. — Male, aged 22 years. Following a cold, the patient became 
acutely ill 3 days before admission with cough, vomiting and pain in right 
chest. On examination he was acutely ill, with slight dyspnea. Lungs 
showed consolidation of the right lower lobe and right middle lobe. Sputum 
contained pneumococcus Type III, with blood cmture sterile. 

He was given an indirect transfusion of 300 cc. from Donor 5 on the 
third day of disease, without any reaction. On the next day an indirect 
transfusion of 350 cc. of blood was given which was followed by a severe 
chill, a rise in temperature to 108° F., a fall to 99.6° F. and a return to 
the previous temperature range of 104° F. No change in the clim'cal 
.condition of the patient was apparent. On the following day, the Kth 
day of disease, the signs in the right lower lobe disappeared and consolida- 
tion of the right upper lobe appeared. A direct transfusion of 300 cc. of 
blood was then given without reaction, but without noticeable alteration in 
prostration or toxic appearance of the patient. The pulse rate assumed a 
higher level. The next day, the skth day of disease, the temperature 
dropped to normal by crisis, with a corresponding fall in pulse and respira- 
tion and disappearance of prostration. . 

It was evident that no effect from any of the three transfusions was 
produced on the temperature, pulse and respiration (Chart I), or on the 
clinical appearance of the patient. The patient’s serum contained pro- 
tective substance after transfusion from the second to the sixth day of 
disease, although crisis did not occur until the sixth day. It is of interest 
that the course of the disease seemed um'nfluenced by the presence of 
considerable amounts of Type III protective substance furnished by 

transfusion of immune blood. „ , , , , , • • 4 .i,„ 

Case 3.— Male, aged 19 years. Twelve houm_ before admission riie 
patient became sick with .epigastric pain, yomitmg and malaise. On 
examination he was acutely iU, flushed, prostrated and lethargic. Lung 
sicns indicated begiuning consolidation m the left upper lobe. 

SteS pneumococcus Type II. . Blood culture on admission was sterile. 
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On the following day consolidation spread to the left lower lobe and blood 
culture was positive for pneumococcus Type II. A direct transfusion of 
600 cc. of blood from Donor 1 was given, following a preliminary phlebot- 
omy of 600 cc. The next morning a phlebotomy of 500 cc. was performed 
followed by a direct transfusion of 600 cc. of blood from the same donor. 
No change in the clinical condition of the patient was observed. Two 
days later a spread to the right lower lobe occurred and the patient became 
cyanotic and much more prostrated. Oxygen chamber therapy was instituted 
with 45 per cent oxygen. The blood culture continued positive 6 hours 
after the second transfusion and 1 day after the last transfusion, but was 

Chart I. 



sterile 2 days after the last transfusion. The fever persisted and did not 
reach normal until 7 days after the last transfusion, when the patient was 
definitely better, and oxygen. therapy was stopped. (Chart II.) 

As seen in Table 3, no protective substance was present in the patient’s 
serum on the first and second days after transfusions totaling 1100 cc. of 
the donor’s blood which contained considerable amounts of Type II pro- 
tective substance. (Table 1.) On the fifth day, and on the seventh day 
after transfusion, when recovery was established, protective substance 
appeared in the patient’s serum in large amounts, obviously related to the 
natural course of the disease. Immune transfusion appeared of no benefit 
for the following reasons: (1) The absence of protective substance in the 
patient’s serum and the presence of a positive blood culture after transfusion 
of immune blood; (2) a spread of consolidation to the right lower lobe 
after both transfusions had been given; (3) persistence of fever and prostra- 
tion for one week after transfusions. 







Chaht II 
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6'PMr600cc 9.30AM. 
600CC. 
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Table 3. — Passive Immunity in Patient’s Sebum Befobe and Afteb 
Immune Tbansfusion. 


Case No., 

Day after 

Survival after injection of PNi broth culture plus 

age and sex. 

transfusion. 


0.2 cc. patient’s serum. 


3 

Age, 19 

t 

0.01 

0.001 

0.0001 

0.00001 

Before 

20 

20 

20 

20 

Male 




20 

20 

20 




20 

40 

20 


First 

20 

20 

20 

20 



20 

20 

20 

40 



20 

40 

20 

40 


Second 

20 

20 

20 

20 



20 

20 

20 

20 



20 

20 

20 

/ 

40 


Fifth 

20 

40 

S 

S 



20 

50 

s 

s 


- 

20 

S 

s 

s 


Seventh 

20 

s 

40 

20 



40 

s 

40 

60 



S 

s 

s 

s 

Controls: 


0.01 

20 

hrs. 




0.001 

20 

ll 
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Remabks. Patient had pneumococcus Type II in sputum with pneumococcus 
Type II bacteremia. He received 1100 cc. of blood of Donor 1 (see Table 1) in 
two doses in 16 hours. Blood culture persisted positive until two days after second 
transfusion. Treated in oxygen chamber, 45 per cent oxygen. Recovered. 

Case 4. — Male, aged 20 years. Twelve hours before admission the 
patient became ill with headache and pain in the left chest. On examina- 
tion he appeared acutely ill and prostrated. Blood pressure was 70 systolic 
and 40 diastolic. Lung signs indicated beginning involvement of the left 
lower lobe. Two infusions of 500 cc. of 10 per cent glucose and stimulation 
by caffein sodium benzoate and adrenalin chlorid were given, with only 
temporary elevation of blood pressure to 85 systolic and 60 diastolic. 
Sputum contained pneumococcus Type II. Blood culture on day of 
admission was sterile, but on following da 3 ’-,_the second day of disease, was 
positive for pneumococcus Type II. A direct transfusion of 300 cc. of 
blood from Donor 1 was given, followed in 4 hours by a transfusion of 
400 cc. of blood from Donor 3 and 14 hours later b}’’ another transfusion 
of 400 cc. of blood from Donor 1. No improvement appeared to result 
from any of the transfusions. Blood pressure remained at 78 systoUc and 
46 diastolic. Blood culture persisted positive after each transfusion. 
Four hours after the last transfusion the blood count dropped from 11,600, 
poljmiorphonuclears 88 per cent to 3800, polymorphonuclears 84 per cent. 
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Signs of consolidation appeared in the right lower lobe, and cyanosis 
became mpked. He was transferred to the oxygen chamber, oxygen 
concentration 45 per cent. C 3 'anosis began to diminish immediate!}’’, and 
the patient became much more comfortable. One hour after the patient 
was removed to the ox}'’gen chamber blood pressure increased to 85 systolic 
and 45 diastolic, 3 hours later to 90 systolic and 55 diastolic and 5 hours 
later to 9o s 5 '’stolic and 60 diastolic. Quality of pulse was perceptibly 
fuller and firmer. On the following day the patient’s condition was worse, 
a definite pericardial friction rub developed and that night he died. (See 
Chart III for clim'cal record.) 


Chart III. 



As seen in Table 4, no protective substance was present in the patient's 
serum after the first or third transfusion, even though the donors (Nos. 1 
and 3) had developed considerable immunity against T}y e II pneumococcus. 

The patient was seen in the fimt day of disease and treated on the second 
day vnth three transfusions of immune blood. No clinical improvement 
resulted however, either in the signs of vasomotor shock, the disappearance 
of the positive blood culture or in the prevention of spread of the pulmonary 
lesion The absence of anv carry-over of protective substance from the 
donor suggested that the overwhelming toxemia quickly exliausted all the 
nrotective substance injecte’d. The inhalation of 45 per cent o.xygen was 
temnorarily beneficial in increasing his comfort, as well as in terminating 
the signs of vasomotor shock, i. e., raising the blood pressure and increasing 
the volume and tension of his pulse. 




Tablk 4. — Appeabance of Protective Substance in Patient’s Seru.m Before and After Immune 
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Remarks. Patient had pneumococcus Type II in sputum and blood culture. He received 1100 cc. of blood mostly of Donor 1 (see Table 1) 
in 24 hours. Blood culture persisted positive after each transfusion. Treated in oxygen chamber, 45 per cent oxygen. Died. 
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IN LOBAR PNEUMONIA 


Case 5. Male, aged 35 years. The patient was seized with a chill 
followed by fever cough and bloody sputum 6 days before observation! 
lie became steadily worse, and on the sixth day was prostrated and toxic 
^ ^yspneic and cyanotic. Lungs showed consolidation of the right 
middle and lower lobes and the left lower lobe. Sputum contained pneu- 
mococcus Type III. Blood culture was positive for pneumococcus Type ITT 
Temperature was 105° P.; pulse, 140; respirations, 50. 

He was put in an oxygen tent with 50 per cent oxygen, with diminution 
in cyanosis and a decrease in pulse rate. Three transfusions of 400 cc. 
each were given in 24 hours from Donor 4. No improvement in his clinical 
condition was observed and 12 hours later the patient died. 

The blood culture before and after the first two transfusions was positive, 
but 2 hours after the last transfusion was sterile. However, no protective 
pbstance was present either before the transfusions or after 1200 cc. of 
immune blood were given. 

The patient seemed fatally ill when first seen. The treatment by trans- 
fusion of immune blood did not appear to change the clinical condition of 
the patient in any way. His blood retained none of the protective substance 
introduced when tested two hours after the last transfusion. 

Case 6. — Male, aged 36 years. The patient became sick 4 days before 
observation, with chiU, fever, cough and bloody sputum. On examination 
on the fourth day he was markedly prostrated, toxic, dyspneic and cyan- 
otic. Lungs showed consolidation of the right lower lobe and the left lower 
lobe. The sputum contained pneumococcus Type III. Blood culture 
was positive for pneumococcus Type III. The patient was placed in an 
oxygen tent with 50 per cent oxygen, and three transfusions totaling 
1200 cc. of blood were given in 24 hours from Donor 4. No change in the 
clinical condition of the patient took place, and on the following day he 
died. 


Blood culture persisted positive after all transfusions. No protective 
substance was present for pneumococcus Type III before or 3 hours after 
the third transfusion. The injection of immune blood did not alter in 
any way the progressively fatal character of the infection. 

. Case 7. — Female, aged 40 years. The patient took sick, with chill, 
fever, cough and bloody sputum 48 hours before observation. On 
examination she was prostrated, toxic, dyspneic and cyanotic.^ The lungs 
showed consolidation of the right lower lobe and beginning involvement 
of the left lower lobe. The sputum and blood culture both contained 
pneumococcus Type III. The patient was treated in an o.xygen tent with 
50 per cent oxygen, with considerable relief temporarily, decreased cyanosis, 
lower pulse and increased comfort in breathing. She was given 1000 cc. 
of blood in two doses from Donor 5 and 600 cc. of blood from Donor 4. 
However, her condition was unchanged on the following day in respect to 
temperature, prostration and toxic appearance of the patient, and on the 
second day after the last transfusion the patient died. 

The blood culture remained persistently positive, and six hours after 
the last transfusion the patient’s serum contained no protective substance 
against pneumococcus Type III. Although the patient was treated early 
in the disease, no effect was produced by relatively large transfusions of 


immune blood. . , r 

Case 8.— Male, aged 61 years. The patient became ill 36 hours before 
admission, with chill and pain in the right chest. Examination revealed 
an elderly man acutely ill. The lung signs indicated coiaohdation m the 
left lower lobe, with scattered crepitant rS,les m the right lower lobe. Ihe 
sputum contained pneumococcus Tj-pe III. Blood culture was sterile cm 
tL day of admission, positive for pneumococcus Type m on foUoimg day. 
Despite the use of digitalis, auricular fibrillation began the day after acinus- 
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sion, A plilebotomy of 500 cc. of blood was performed on the day after 
admission followed by a direct transfusion of 600 cc. of blood from Donor 4, 
Eight hours later a second direct transfusion Avas given from Donor 2. 
No clinical improvement resulted, the patient became steadily weaker and 
died the next day. 

No protective substance was present in the patient’s serum on the day 
following the two transfusions totaling 1200 cc. of blood. Blood culture 
persisted positive. The patient was a poor subject, but no betterment 
resulted from the transfusions of immune blood. 

Discussion. Of 8 patients Avho were treated by immune trans- 
fusion, 6 Avere due to pneumococcus Type III and 2 to pneumococcus 
Type II. Four of the 6 Type III cases had a bacteriemia and all 
died. The 2 Type III cases Avith sterile blood culture survived. 
Of the 2 cases of Type II pneumonia Avith positive blood culture, 
1 died and 1 survived. 

The immediate effect of the transfusion on the clinical condition 
of the patient was negligible. No lessening of toxemia, prostration, 
cyanosis or dyspnea was observed. In four fatal cases, the blood 
culture Avas not rendered sterile, nor wms the spread of pulmonary 
consolidation checked. The determination of protective substance 
in the patient’s blood before and after transfusion of immune blood 
showed an absence of the introduced protective substance in all the 
5 fatal cases. Of the 3 Avho survived, 1 shoAved no protective sub- 
stance in his serum until 2 days folloAving the last transfusion, which 
therefore could not be ascribed to the introduction of immune blood. 
In 2 cases of pneumococcus Type III infection with sterile blood 
culture, the patient’s serum contained protective substance after 
immune transfusion although not before. Their clinical course, 
hoAvever, was so long draAvn out that it would not be possible to 
ascribe recovery to the protective substances introduced by trans- 
fusions. 

Conclusions. 1. Eight patients Avith pneumococcus lobar pneu- 
monia, 6 due to Type III and 2 due to pneumococcus Type II, were 
treated by transfusion of 1000 to 1600 cc. of blood from donors 
immunized over long periods of time. 

2. No favorable effect Avas'observed on the clinical condition of the 
patient as a result of any of the transfusions. The introduction of 
protective substance present in the donor’s blood could not be 
demonstrated in the patient’s blood in the 5 fatal cases and appeared 
to have no influence on the course of the disease in, the 3 recovered 
patients. 
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THE CHOLAGOGUE EFFECT OP THE INTRAVENOUS INJECTION 
OF SODIUM DEH YDRO CHOL ATE, WITH A RESUME 
OF LITERATURE ON BILE SALT METABOLISM.* 

By Robert F. Sterner, B.S., M.D., Henry J. Bartle, B.S., 
M.D., AND B. B. Vincent Lyon, A,B,, M.D., Sc.D. 

(From the Department of Diseases of the Stomach and Intestines of the Jefferson 
Hospital, Philadelphia, Pa.) 


Before we report the results of our study as to the cholagogue 
effect of sodium dehydrocholate, we feel it important that a review 
of the literature bearing on the phj'^siology of bile salt metabolism 
and its influence on bile output should be discussed for the following 
reason; Any study such as the one here reported is of limited 
value unless all of the factors as hereafter discussed are taken into 
consideration and suitablj’- controlled. We acknowledge that, save 
for adopting a standard preliminarj’- diet for one meal before testing 
the cholagogue effect of sodium dehydrocholate, we have not 
adhered to the criteria which we now believe important and which 
should be utilized in further cholagogue and choleretic clinical 
studies. 

Bile Salt Metabolism. Bile has as its more important and recog- 
nized constituents bile salts, bile pigments, cholesterol, certain 
inorganic salts and water. 

Bile salt metabolism and the hepatic biliarj^ secretory mechanism 
is fundamentally involved in the discussion of anj'" phase of the 
cholagogue activity or the choleretic action of any drug or group of 
drugs. 

Cholagogue action has to do with volume of bile output without 
regard for tlie quantitative amounts of the various constituents, 
while choleretic action has to do with the quantitative amounts 
of the individual biliar^^ constituents other than water. The 
importance of distinguishing between these tvm types of hepatic 
activity becomes obvious when considering bile secretion and the 
factors governing it. 

The anabolic phase or constructive portion of this complex 
metabolism is today an unknown process. It necessarily involves 
the origin and formation of the precursor substances and their 
collection and transmission to the hepatic epithelial cell, which is 
believed to be the seat of bile salt sjmthesis. Regarding the pre- 
cursor substances themselves nothing is known. The catabolic or 
destructive phase involving the destruction of excess bile salts also 
remains obscure. 


* Presented in part before the Thirty-fourth Annual MeeUn^ of the American 
Gastro^?nterological Association at Atlantic City, N. J., MnJ 1 



STEENEE, EAETLE, LYON: BILE SALT METABOLISM 823 

As ill other complex metabolic systems in the human body, may 
we not suppose that a regulatory mechanism governs the anabolic 
and catabolic phases of bile salt metabolism (and subsequent bile 
secretion), because we are cognizant of the fact that the bile salts 
in themselves are the chief and practically the sole bile secretory 
stimulants.^ Such a regulatory mechanism has been suggested by 
the investigators in the field of bile salt metabolism. 

Regarding the elimination of bile salts, the only outlet recognized 
at the present time is the bile itself. Throughout this paper the 
terms bile salts and bile acids are used interchangeably. 

Bile salt metabolism and concomitantly bile salt and bile pro- 
duction are thepretically influenced by three major factors: (1) 
Exogenous, embracing principally foods and drugs; (2) endogenous, 
embracing principally the effects of endocrine glandular secretions 
and endogenous nitrogen or protein metabolism; (3) the entero- 
hepatic factor. A consideration of these factors and their relation 
will be attempted, especially as brought out by the work of Whipple 
and his colleagues, which is outstanding in this field. 

"^^diipple and Smith,^ working with dogs in a study of bile salt 
metabolism, found that on a given diet of salmon and bread there 
is a definite level of bile salt output per Idlo of body weight during 
24 hours. If to these bile-fistula dogs their entire 24-hour output 
of whole bile is added to the salmon-bread diet a rise in the bile 
salt output occurs at a higher plateau-like level. Wliereupon, if 
additional or supplementary bile feeding is now added there occurs 
a further rise to a higher level of output; if this supplementary 
feeding is withdrawn there is a prompt fall back to the previous 
plateau-like level. Furthermore, when very large doses of bile salts 
■ alone are given only a part is eliminated in the bile and the fate 
of the bile salt is unknown. Due consideration is taken of the 
possibility that small amounts of bile salt escape in the urine and 
that, although the feces become dark in color with some diarrhea 
with heavy bile salt feeding, accurate quantitative determination 
of bile salts in the feces has not thus far been found possible. Thus 
it appears that the body can eliminate in the bile only a certain 
amodht of the bile salt and the disposition of the excess is unknown. 
It is further shown that within certain limits quantitative absorption 
of bile salts from the intestine and resecretion by the liver is true, 
and this fact plus a constant endogenous as well as exogenous 
production day by day would soon lead to an absurd excess body 
content or, as "VSTiipple aptly puts it, “the dog would soon become 
a pillar of bile salts.” 

Obviously there must be some sort of a regulatory mechanism 
by which a balance is maintained in this much overlooked phase 
of body physiology. Smith, Groth and ^^^lipple^ observed that 
the bile salt secretion in dogs in spite of a single daily feeding was 
quite uniform during the 24 hours. Considering the three 8-hour 
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periods, beginning at S a.m., the bile salt output was practically 
the same except for the night period embracing the time of bodily 
rest,^ when it was slightly lower than for the evening period, repre- 
senting the period of maximal digestive activity. Therefore, this 
so-called base line level of bile salt output is rather uniform for a 
given dog on a salmon-bread diet. In addition, the institution of 
sugar feeding or fasting following the salmon-bread diet resulted 
in a gradual fall in bile salt output during the following 2 or 3 days; 
resumption of the salmon-bread diet then called forth a rise in 
output over a period of 2 or 3 days to the previous salmon-bread 
level. _ This gradual rather than abrupt fall and rise respectively 
following changes in the diet suggests a storage of the precursor 
substances incident to bile salt synthesis to be gradually utilized 
as fasting continues, and when a favorable diet is resumed suggests 
a storage of the precursor material to be utilized when an emergency 
need arises. Wisner and I^Tipple® again corroborated the abov^e 
findings. They determined the bile salt output during four 6-hour 
periods, and results showed a remarkably uniform level for each 
period. Greene, Rowntree, et oL} observed bile acid secretion in 
the bile of bile-fistula dogs for 30-minute periods following the oral 
administration of bile acids and found little change during the first 
30-minute period, but thereafter a striking increase in the bile acid 
output occurred during the second, third, fourth and fifth 30-minute 
.periods, corresponding in part to the volume of bile. 

The R61e of Hepatic Epithelium. The hepatic epithelial cell prob- 
ablj’’ plays an important role in the secretion of bile salts and of 
bile itself. To it has also been ascribed the function of synthesis 
of the bile salt molecules, although definite proof is lacking. Con- 
cerning the hepatic epithelium with its highly complex physiology 
little is known. Its internal or intracellular metabolism and its 
relation to bile salt synthesis and secretion are obscure. However, 
in the final analj^sis, and in the face of our ignorance of the origin 
and formation of the precursor substances of bile salt construction, 
and in spite of our lack of knowledge concerning the seat of bile 
salt synthesis and bile salt destruction, we should assign to the 
hepatic epithelial cell an important role in bile secretion and bile 
salt metabolism upon the few facts elicited b 3 ^ the investigations 
in this particular field. 

Cramer and Ludford® conclude from their study on the cellular 
mechanism of bile secretion and its relation to the Golgi apparatus 
of the liver cell, in which they utilized the livers of mice, rats and 
guinea pigs both normal and pregnant, that the bile constituents 
appear in the Golgi apparatus of the liver cell which in the process 
of bile secretion first enlarges and then fragments. The fragments 
are dispersed throughout the cytoplasm and upon reaching^ the 
neripherv pass their contents into the intercellular bile capillaries. 

The possibility that the intrahepatic portion of the enterohepatic 
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circulation of bile salts exerts an influence on the internal metabolism 
of the hepatic epithelial cell, which is essentially concerned in many 
vital processes, has been suggested.^ 

A stimulatory action on the liver cell has been ascribed to trypto- 
phane,® isatin and even indigo, in Anew of the marked cholagogue 
effects of these substances, despite sugar feeding Avhich in itself 
brings about marked diminution of A^olume and extreme concen- 
tration of the bile. A relationship between bile salts and the 
above stimulative substances is suggested because of their similar 
effects on the hepatic epithelium. 

Chloroform and phosphorus have long been recognized as liver 
poisons. Smjdh and Whipple’ administered small doses of chloro- 
form bj’’ inhalation and by stomach tube to dogs and found a marked 
reduction in bile salt output, to 10 per cent of normal or even less. 
Associated with these small doses of chloroform there was a func- 
tional depression of the liver cell, but no actual liver cell injury 
or organic change could be demonstrated. Phosphorus, even in 
lethal doses, does not seem to produce the marked diminution in 
bile salt output that is caused by small doses of chloroform, even 
though organic injury to the liver cells may be present in the 
phosphorus poisoning. 

The metabolic activity of the hepatic epithelium has been found 
by Greene and Rowntree'* to be disturbed in dogs following opera- 
tive removal of the gall bladder, under amytal narcosis, Avith 
cannulization of the common duct, with coincident depression of 
the bile salt secretion. The Ih'^er bile collected for a period of 
6 hours after introduction of bile salts into the duodenum of the 
animal, following such an operative procedure, shoAved a lessened 
bile salt output. This apparent disturbance of hepatic intracellular 
metabolic activity and depressant effect upon bile salt secretion 
was probably due either to the operative procedure itself, to the 
anesthetic used, or to disturbances in the portal circulation. The 
functionally deficient liver,® such as one with an Eck fistula, secretes 
less than half the normal amount of bile salts on a standard diet 
during a definite period. This, therefore, offers an additional link 
in the chain of evidence pointing toward the liver cell as the center 
of bile salt synthesis.® 

Bile secreted against an abnormally high pressure, such as that 
existing, in partial obstruction of the common bile duct, contains 
less amounts of the biliary constituents, such as bile salts, bile 
pigment and cholesterol. The probable mode of action seems to 
be a depression of the functional activity of the liver cells. 

The protective influence on hepatic epithelium,^® exerted by 
certain dietary factors, such as sugar and those diets which are 
rich in carbohydrates, and the parenchymatous organic foods, such 
as liver and kidney, against damage by chloroform poisoning seems 
to haA^e been established. The feeding of these specific dietary 
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substances to dogs prior to chloroform administration seems to 
protect the liver cell from injurj’-, probably by virtue of some adjust- 
ment or change in the cellular metabolism itself, rather than because 
of substances circulating in the blood stream.^i 

Proteose intoxication is associated with a characteristic sympto- 
matology, together with a profound disturbance in the endogenous 
nitrogen metabolism yielding increased nitrogen and increased 
blood nonprotein nitrogen, indicative of considerable body protein 
catabolism.^ Bile salt production is reduced as a result of proteose 
intoxication,, probably as a result of hepatic epithelial cell injury, 
functional in type, since there is no evidence of histologic change. 
This offers a further confirmatory fact in the localization of bile 
salt synthesis in the liver cell. 

Exogenous Factors. The exogenous factors which influence bile 
salt metabolism and subsequently bile salt production and bile 
secretion are principally dietary. In the dog it has been demon- 
strated that food protein is of foremost importance in the 
determination of the level of bile salt output. Meat and meat 
products cause a pronounced increase in the bile salt output. 
Alcoholic extractives of meat have no effect on bile salt output, 
although the residue loses none of its power of increasing production. 
Commercial beef extracts may contain some elements causing 
increase in bile salt production. Yeast nucleic acid is not effective 
in changing bile salt output. Lipoids and cholesterol when fed to 
dogs yield no change in bile salt secretion. 

The various dietary factors may influence principally the volume 
of bile or the content of any of the bile constituents. In our 
present discussion, however, we are concerned with the volume of 
cholagogue effects, and the bile salt secreted is considered the most 


potent cholagogue factor known. 

Okada,!^ working with bile-flstula dogs found that raw egg white, 
boiled egg wLite, fat, oil, soap solution, acids, Witte’s peptone, 
meat extractives and bile salts or bile itself introduced into the 
stomach caused an increase secretion of bile. Whereas he found 
that pure cane sugar, cakes baked of starch and sugar, and water 
had no effect on the bile secretion when introduced into the stomach, 
mipple. Smith and SmytM-^* found that tryptophane occupies a 
unique place among those substances influencing the secretion of 
bile. Gelatin feedings in bile-fistula dogs results in bile salt 
duction at a lower level than that of salmon-bread diet. 1 ^ is 
observation suggests the possibility that one of the ammo acids 
not present in gelatin plays an important role m bile salt pr^uc- 
tion and bile secretion. Gelatm plus l^posm yields no effect. 
Gelatin plus tryptophane immediately raises bile salt output to 
slightly below the maximal values obtained on a meat diet. Ims 
observation would lead one to ascribe the determining role to 
tryptophane, but on a triy^ptophane plus sugar diet no increase in 
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bile salt output occurs. The conclusion may be that there is some 
other substance in gelatin plus tryptophane necessary to raise bile 
salt output. This cholagogue result of gelatin feeding shows a 
definite fall from day to day, more so than the fall in bile salt output 
on gelatin plus tyrosin and gelatin plus hydroxyphenylglycin diets. 
Cholagogue action is markedly increased on a gelatin plus trypto- 
phane diet, slightly more on a tryptophane plus salmon-bread diet 
with coincident rise in bile salt output. Eesumption of fasting 
and sugar feeding reduces bile salt output to near the fasting base 
line level. Tryptophane given now with sugar feeding results in a 
fall to the base line level. This suggests that tryptophane alone 
is inefficient in influencing bile salt secretion. Eesumption of a 
salmon-bread diet now results in a rapid and unusually high output 
of bile salts, which suggests some influence of the preceding trypto- 
phane feeding. Tryptophane plus sugar feeding yields a notable 
cholagogue result but no increase in bile salt output, which is in 
marked contrast to sugar feeding alone which produces extreme bile 
concentration. Tryptophane, isatin and even indigo added to 
the diet of dogs cause a conspicuous cholagogue effect, suggesting 
an influence on the hepatic epithelium separate and distinct from 
the bile salts as factors in bile secretion, or these various factors 
may be interrelated. 

Bile salts themselves definitely influence bile salt secretion and 
bile secretion. Wisner and Whipple® found that the oral adminis- 
tration of taurocholic acid in bile-fistula dogs results in a marked ' 
rise in bile salt output during the first 6-hour period and a return 
to a normal level in the second 6-hour period. However, the > 
cholagogue effect is still marked during the second period, indicating 
dissociation of bile volume from bile salt output. The appearance 
of bile acids in the bile is delayed and their secretion prolonged 
when administered by mouth, in contrast to the prompt appear- 
ance and secretion when administered intravenously. Approxi- 
mately the total quantity of bile acids injected intravenously was 
recovered in the bile within 2 hours after administration. Bile 
acids are eliminated rapidly^®’*® after administration with even 
maximum dosages compatible with recovery of the animal and 
their concentration in the blood stream persists for only 1 or 2 
hours.i® Bile or bile acids by oral administration result in an 
increase in the bile acids in the portal vein while the amount in 
the systemic circulation is unchanged.^’ Injection of bile into the 
duodenum results in an increased pancreatic secretion as well as 
increased flow of bile. Similar introduction of bile into the ileum 
causes increased flow of bile with no effect on pancreatic secretion, 
as follows the intravenous administration of bile salts. Although 
the intravenous injection of purified secretin causes a marked flow 
of pancreatic juice and augments the flow of bile, it is believed that 
this effect is secondary and is dependent upon its prior action on 
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the pancreas with the products of pancreatic metaholic activity 
then passing into .the portal blood and thereby stimulating bile 
secretion in the liver. 

The enterohepatic circulation of the bile salts notably influences 
the secretion by the. liver, quantitative absorption from the intestine 
and resecretion by the liver. It is an omnipresent factor to be 
considered in the metabolism of bile salts and also in secretion of 
bile volume as well as quantitative bile salt elimination. A regula- 
tory process is undoubtedly present to maintain a balance between 
anabolic and catabolic phases of bile salt metabolism.^s Unfortu- 
nately mystery still enshrouds this important stablizing mechanism. 

Drugs have long been supposed to possess cholagogue powers. 
Smyth and Whipple*® found tha;! calomel, hydrochloric acid, sodium 
salicjdate and ethyl alcohol show no constant effect on bile secretion 
or bile salt output. Atropin and pilocarpin likewise cause no 
observable change in the bile secretion. Phlorizin and quinin are 
similarly powerless in this respect. Hemoglobin*® injected intra- 
venously produces no change in bile salt output. The salicylates*® 
have never produced constant change in bile salt output. Okada,** 
working with bile-fistula dogs, found that the following drugs 
increase the flow of bile, namely, sodium salicylate, salol, chloral 
hydrate, cream of tartar and alcohol. Atropin produces a slightly 
lessened flow and pilocarpin a slightly increased flow of bile. Nico- 
tin results in an inconstant increase in bile secretion. Calomel is 
without effect on bile flow. 

Vigorous exercise®® exerts no effect on the bile flow. Hot weather 
depresses markedly the flow of bile in dogs, although the animals 
remain in good general condition. Intercurrent diseases unasso- 
ciated Avith jaundice exert a marked depressant effect on bile secre- 
tion, in fact the flow may almost cease. It is quite interesting to 
note that in the presence of these conditions the bile secretion is 
unaffected by the oral administration of.^ the best cholagogue, 
namely, bile itself. This suggests that bile or bile salts act most 
favorably when the dog is healthy, the weather not too oppressh^e 
and the food intake sufiiciently abundant and proper. Operative 
procedures*®’®® on the gall tract result in a scanty bile secretion for 
the first few days postoperatively, and not until ( to 10 days after 
operation does the bile resume its usual appearance. In dogs 
under amytal narcosis and operative gall tract procedures* there 
was a notable diminution in bile output by the liver following the 
operation. In the presence of an abnormally high pressure,® such 
as occurs in partial obstruction of the common bile duct, there 
results a greater decrease in the amounts of total bile constituents 

than in the volume of bile secretion. , . , • n 

Endogenous Factors. The endogenous factors winch iniiuencc 
Iflle salt metabolism are apparently closely associated with body 
protein metabolism. The base line level of bile salt output in the 
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fasting dog is a fairly constant one and remains unchanged during 
long periods of fasting.^ This suggests that bile salt secretion 
represents the endogenous portion of bile salt metabolism and is 
probably the result of body protein breakdown. Whipple’s work^® 
suggests very definite relationship between body protein metabolism 
and bile salt metabolism. An interesting parallelism^^ exists 
between bile salt output and urinary nitrogen, namely, in fasting 
and sugar feeding there is low bile salt output and low urinary 
nitrogen, while in high meat diets a high bile salt output occurs, 
with a high urinary nitrogen. This suggests that body protein or 
food protein is the source of an essential precursor substance in bile 
salt synthesis. 

The influence of the secretions of the endocrine glands on bile 
and bile salt secretion is noteworthy. Downs and Eddy^^ found 
that secretin increases the amount of bile secreted. Adrenalin 
depresses the amount of bile as do mammarj’-, orchic, ovarian, 
pancreatic and thymic gland substances. Spleen and thyroid gland 
substances do not affect the amount of bile secreted in a constant 
or definite manner in cats. The effects of thyroid substance and 
thyroxin^i on bile secretion or bile salt production in dogs are nega- 
tive. Mellanby^’' believes that secretin is not primarily a chola- 
gogue, but increases the flow of bile by virtue of its stimulus to 
panereatic activity. The resultant metabolic products are passed 
into the portal blood stream and thence to the liver, where they 
excite hepatic activity which results in an increased secretion of 
bile. Downs^^ and also Okada^^ corroborated the views of Downs 
and Eddy^^ and of Mellanby*’’ as regards the influence of certain 
endocrines on bile secretion. 

Enterohepatic Factors. The enterohepatic factor concerns the 
secretion of bile salts by the liver cells, their discharge into the 
duodenum in the bile flow, their reabsorption by the intestinal 
mucosa into the portal circulation and their subsequent resecretion 
by the liver cells. This is the so-called enterohepatic circulation of 
bile salts and is, therefore, definitely related quantitatively to the 
exogenous and endogenous faetors as previously discussed. 

In addition some discussion should be given to bile salt synthesis 
or the anabolic phase of bile salt metabolism. I^fliat follows repre- 
sents the comparatively little that is now Imown of this complex 
physiology. 

Bile Salt Synthesis. Cholic acid^® appears to be the limiting factor 
in bile salt metabolism. Taurin is thought to be available in excess in 
the body for union with any newly formed cholic acid radicals presentj 
thus yielding taurocholic acid. Cystin seems to be the source of 
most of the taurin. It has been suggested by Foster, Hooper and 
Whipple”^ that the indol ring of indigo and isatin is probably util- 
ized by the body to synthesize cholic acid. A strong physiologic 
action between taurin and cholic acid appears to exist in the body. 



S30 


STERNER, BARTLE, LYON: BILE SALT METABOLISM 

During full diet periods taurin seems to be more abundant in the 
body for linkage with cholic acid than during the fasting periods, 
or at least it is more available. Cholic acid seems to have no 
physiologic relationship to cholesterol and apparently cholesterol 
has no influence over cholic acid metabolism, because cholesterol 
when fed alone or combined with taurin has no influence on bile 
acid secretion.^® Furthermore, terpene hydrate or camphor fed 
alone or in combination with taurin has no influence on bile acid 
production. Red blood cells fed alone or hemolyzed and injected 
intravenously have no effect on bile acid secretion. 

Foster, Hooper and "Whipple® further found that the bile acid 
output in a fistula dog following a long fasting period will not react 
to the usual high level on the resumption of a high-protein diet. 
This fact' suggests the^ utilization of precursor substances of bile 
acid formation in some other body process, such as the supplying 
of some important substance relative to body protein which has 
been depleted during the fasting period. Whipple^® again points 
out some very interesting facts concerning bile salt synthesis. He 
states that the taurin of taurocholic acid and the glycocoll of glyco- 
cholic acid are amino acids, both of which are present in the body. 
Glycocoll may be formed within the body and taurin is probably 
in large part from the cystin of the food or body protein. Taurin 
and glycocoll are probably present in excess in the body under 
modern conditions and are available for bile acid formation. Cholic 
acid is the key substance of bile acid synthesis and is, therefore, 
the limiting factor in its formation. The origin of cholic acid is 
unknown, nor is anything known of its catabolism or its elimination 
other than by way of the bile excretion. It is a complex substance 
containing no nitrogen, and has been assigned a relationship to 
turpentine and camphor. Taurin. itself administered intravenously 
exerts no effect on bile acid secretion. Taurin and cholic acid by 
mouth have the same effect on bile acid secretion as taurocholic 
acid orally administered, both of Avhich increase bile acid production. 
Taurin given intravenously. and cholic acid given by mouth cause 
increased bile acid output. These facts suggest a very strong 
phj'siologic relationship between these substances in the body tissues. 

An additional fact shoving the importance of taurin in the 
synthesis of bile acids occurs when cholic acid is fed to dogs. Dur- 
ing long fasting periods a minimal output of bile acids results; but 
if cholic acid is fed during full diet periods it yields a maximal output 
of bile acids. This observation is evidence of the available supply 
of taurin which was low during fasting and high during full diet 

^^Greene, Aldrich and Rowntree»« suggest that a probable failure 
of bile acid svnthesis occurs after the first few weeks of e.xperimental 
by obstruction of the common bile duct, because 
bile acid content of the blood increased rapidly 


jaundice produced 
thej' find that the 



STEENER, BARTOL, LYON: BILE SALT METABOLISM 831 

immediately following the onset of obstruction, then decreased 
during the first few weeks of jaundice and finally tends to return 
to a normal level. In addition, they find the rate of elimination 
of bile acids administered intravenously to be greatly delayed in 
the presence of experimental jaundice. 

Finally, as a preliminary to our study of an alleged nontoxic 
bile salt it is necessary to review some points in regard to the 
toxicity of bile salts and their therapeutic application. 

The Toxic Factor in Bile. Bile has long been Imown to be mark- 
edly toxic to human tissues. The effects of bile peritonitis with 
its severe toxic manifestations and usually fatal result are well 
known among investigators and surgeons. The use of intravenous 
bile salts, such as sodium taurocholate and glycocholate, as well as 
whole bile solutions, is attended with marked toxic reactions even 
in relatively small doses. 

The cholates,^^ and therefore inferentially the bile salts, occupy 
a far more important position in the normal, as well as diseased, 
economy than the other biliary constituents. Furthermore, the 
bile 'salts are undoubtedly the most injurious factors in biliary 
disturbances. The effect of diversion of bile^® into the systemic 
and portal circulations, by anastomosis of the common bile duct 
and gall bladder with branches of the portal vein and vena cava, 
resulted in the death of the animals with such portal anastomosis 
in from 3 to 7 days and in animals with systemic venous anastomosis 
in from 18 to 48 hours. 

Determination of the toxicity of purified bile preparations resulted 
in the conclusion by StilP® that the cholate radical is responsible 
for the toxicity of bile. Further, as determined by intravenous 
administration in the dog, by intraperitoneal administration in the 
rabbit and by intralymphatic administration in the frog, the order 
of toxicity of the naturally occurring bile salts is: (1) Cholic acid; 
(2) desoxycholic acid; (3) glycocholic acid. Also, that bilirubin is 
a nontoxic substance and that the bile acids are the most toxic 
substances in the bile. 

Horrall and Carlson found that the intravenous administration 
of whole gall bladder bile from one dog to another is dependent 
upon the amount of bile injected and the rate of injection.^^ Death 
of the dogs resulted from small amounts of the whole bile injected 
rapidly, while larger doses slowly administered produced only 
transient symptoms. However, in spite of the fact that early 
death does not result from such injections, the dogs appear to have 
a marked lowering of their resistance to infection, notably pneumonia. 
These authors suggest that the bile salts may cause dissolution of 
the limiting membrane of tissue cells, may change their surface 
tension and may destroy the normal cellular metabolism. Further- 
more, bile injected in sufficient quantity to be fatal in 24 hours is 
not modified in its toxic effects by the presence of bacteria. 
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_ The toxicity of bile is unaffected by boiling or freezing. The 
dialyzable portion of whole bile possesses the same degree of toxicity 
as whole bile, while the nondialyzable portion possesses no element 
of toxicity. The cholate radical is the toxic portion of the bile 
salts, such as sodium taurocholate and sodium glycocholate; the 
absence of any toxic element in bilirubin is again corroborated. 

The results of a study by Macht and Hyndman^® of the relations 
between the chemical structure of bile acids and their reactions on 
plants and animals showed that the taurin radical of sodium tauro- 
chokte and the glycin radical of sodium glycocholate possess no 
toxicity toward plant and animal protoplasm; that cholic acid 
exerts a marked depressant effect on the neuromuscular and cere- 
brospinal reactions of rats operating in the circular maze; that the 
cholic acid exerts a marked depressing effect on the growth of seed- 
lings; that the toxic 'manifestations of bile acids on animal as well 
as plant protoplasm are attributable to the cholic acid portion of the 
bile salt molecules. The effect of sodium taurocholate on the 
permeability factor of tissues has been shown bj”- Osterhout^® to 
decrease it, and it, therefore, suggests a possible antagonism to the 
effects of sodium chlorid and other substances, which thus increase 
the permeability factor in tissues. 

Nontoxic Bile Salts. Thus it may be seen that the use of sodium 
taurocholate and sodium glycocholate orally and to a considerably 
greater extent intravenously was a highly perilous procedure in 
human beings because of their eirtremely toxic action. Nontoxic 
bile salts preparations have long been sought that they might be 
used as cholagogues and choleretics in the treatment of hepatic 
and biliary tract disease. 

Neubauer and Pohl,^® working in different laboratories, both 
found that apocholic acid, desoxjmholic acid, dehj'^drodesoxjmholic 
acid and dehydrocholic acid were the only bile acids of the whole 
group under investigation which had a definite secretion-stimulating 
action. Rabbits were used as the experimental animals because of 
the extraordinary regularity of their bile secretion. Neubauer and 
Adlersburg^® demonstrated that a greater flow of bile followed the 
administration of dehydrocholic acid than occurred following the 
giving of cholic acid. Furthermore, the toxicity of dehydrocholic 
acid has been shown to be minimal (1) by virtue of its extremely 
slight hemolj'tic effect; (2) because of its minimal toxic effect on the 
isolated heart of a frog, shoiving it to be one-tiventy-fifth as toxic 
as desoxj'cholic acid ; (3) by virtue of its increased tolerance in rela- 
tively large doses by the body as a whole. _ The maximum nonfatal 
dose is 100 times that of desoxycholic acid and 11 times that of 

sodium taurocholate. . , t, r 

Neubauer^^ also found that the administration of dehjdrocbolic 
acid to human beings by the intravenous metliod has demonstrated 
that there is a striking increase in the quantity of bile secreted; 
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that the specific weight and relative and absolute dry residue of 
the bile increased, and that the viscosity tends to increase. Further- 
more, the use of the sodium salt of dehydrocholic acid as a choleretic 
was confirmed by Wakefield, Powelson and McVicar,^^ found 
that it definitely caused an increased flow of bile in IS out of 20 
human patients studied. 

With this preliminary discussion of the literature, we now proceed 
to report the results of a clinical study of the cholagogue effect of 
the alleged nontoxic sodium salt of dehydrocholic acid. 

Clinical Study of Sodium Dehydrocholate. Dehydrocholic acid 
was first introduced into therapeutics by Adlersberg and Neubauer 
in 1925. It occurs as a fine, crystalline, colorless powder, forming 
needle-shaped crystals and having a melting point of 233° C. The 
sodium salt of dehydrocholic acid, known as sodium dehydrocholate 
(trade name, Decholin-Sodium), is readily soluble in water, less 
readily in alcohol, producing a wealdy alkaline solution having a 
bitter taste. Dehydrocholic acid is produced by oxidizing cholic 
acid. 

Purpose of Study. Our present investigation was made to deter- 
mine only the cholagogue or volume effect following the intravenous 
administration of sodium dehydrocholate. We realize the difficul- 
ties and probable criticism of the duodenal collection of biliary 
secretion and its source of error especially in quantitative volumetric 
determinations. We are cognizant of the fact that the external 
secretion of the pancreas is poured into this area; that the duodenal 
secretion is present; that gastric secretion is intermittently entering 
the duodenum. Therefore, accurate quantitative estimation of 
biliary secretion has been impossible. However, observations of 
the phj^sical characteristics and color changes in the bile made 
during the study lead us to conclude that this error is reduced, if 
one is accustomed to watching the ordinary return of bile obtained 
by duodenal tube biliary drainage. 

The present study is concerned then with the collection of duo- 
denobiliary secretion by means of the duodenal tube in a series of 
patients chosen at random from those undergoing treatment in this 
department. The series comprises of 21 patients suffering from 
various tjqies and degrees of gastrointestinal disturbances. 

Procedure. A standard meal, consisting of one piece of buttered 
bread and one cup of tea, was given each patient 6 hours prior to 
intubation. Nothing by mouth was permitted thereafter. Duodenal 
intubation was accomplished and drainage was instituted until a 
constant flow of bile was obtained or the tip was definitely located 
in the duodenum by auscultation, whereupon 10 cc. of a 20 per 
cent solution of sodium dehydrocholate (Decholin-Sodium) were 
slovdy administered intravenously. Thereafter for 90 minutes all 
fluid returning through the tube was collected in 9 test tubes— a tube 
for each 10 minutes of flow. 
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The control study was instituted on the same group of patients 
1 w^eek after the^ above procedure, utilizing the same meal with 
identical instructions and time limits. The duodenum was intu- 
bated, and after a constant flow of bile was obtained all the drainage 
was again collected for 10-minute periods, for a total of 90 minutes. 

The following data concerning each of the 10-minute specimens 
collected were recorded: (1) Quantity of bile in cubic centimeters; 
(2) specific gravity; (3) color; (4) type of bile, whether A, B or 
C,* with reference to its origin in the biliary tract; (5) in addition, 
blood pressure determinations were made 20 minutes before admin- 
istration of the sodium dehydrocholate and at 30-minute intervals 
thereafter; (6) the radial pulse rate was noted at the same intervals 
as the blood pressure determinations were made; (7) untoward 
effects were recorded as immediate, i. e., during the intravenous 
administration, delaj^ed, occurring during the time of the test, or 
remote, occurring during the week following the actual study, 
c.c. 



Chast I. — Composite graph of 21 patients showing the average amount of bile 
removed each 10 minutes over a period of IJ hours, with and without decholin- 
Bodium, administered intravenously. 


Analysis of Results. 1. Quantity of Bile. (See Table 1 and 
Chart I.) The total quantity of return for the 21 patients over 
a 90-minute period after injecting Decholin was 2817 cc., or an 
average return of 134 cc. for each patient. 


* “A” bile is arbitrarily designated as that derived cliicfly from the extrahepatic 
ducts after Oddi’s sphincter has relaxed. 

“B” bile is designated as that derived chiefly from the gall bladder. It is darker 
yellow-brovTi than cither “A" or “C” bile, due to the concentrating ability of the 

designated as that derived chiefly from the liver, as freshly secreted 
bile. This bile is usually a light lemon-yellow color. olTering a defimte contrast to 

the darker yellow-brovTi, green or black "B” bile. , „ r. n w u,. 

“ror further information consult; Non-surpeal Drainage of the Gall Tract, bj 
B. B. Vincent Lyon, published by Lea & Febigcr, Pluladelphia, 1923. 
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111 the control experiment the return measured 1883 cc., an 
average of 80+ cc., or an average increase of 54 cc. after intra- 
venous injection of sodium dehydrocholate. 

Four patients showed less output of bile on the day of intravenous 
injection than on the control day. ' The amounts of these 4 cases 
were: following injection, 325 cc.; control, 421 cc. 

Inasmuch as these figures were included in the total returns for 
the whole 21 cases who were tested, it is necessary to deduct these 
amounts if we wish to reach a conclusion concerning the bile flow 
response in the patients who reacted favorably to the injection. 
Thus 17 patients returned 2492 cc. following injection and on 
control testing returned 1462 cc. Average increase in these 17 cases 
was 60+ cc. The greatest individual increase was 120 cc. The 
greatest individual decrease was 46 cc. 

The rate of flow is indicated in Table 1. The cholagogue effeet 
of sodium dehydroeholate was most brisk at 20 and 30 minutes after 
injection, slightly less for the next 30 minutes, then becoming less 
during the final half hour; 


Table 1. — Average Quantity op Duodenal Return in 21 Cases Following 
Intravenous Injection of Sodium Dehydrocholate Compared to Control 
Study Without Sodium Dehydrocholate at 10-minute Intervals for 
90 Minutes. 

Cubic Cubic 

centimeters centimeters 


Minute after from 

intervals. injection. controls. 

10 15.6 18.2 

20 19.0 14.4 

30 20.5 12.1 

40 .■ 16.1 9.5 

50 16.0 9.0 

60 16.5 6.5 

70 12.4 5.9 

80 10.75 7.4 

90 10.2 8.0 


2. Specific Gravity. • It was not possible to arrive at an accurate 
conclusion relative to change of speeific gravity. This was because: 
(1) The individual returns were in some instances too little to 
permit of estimation by even the smallest hydrometer; (2) the 
presence of the tip alone in some of the control tests seemed after 
10 to 60 minutes to bring about a partial gall bladder response 
resulting in a delivery of various amounts of concentrated B bile 
having a higher speeific gravity than the C bile. We were particu- 
larly interested in comparing the C bile obtained at each of the two 
examinations. Wliere these estimations could be made it was 
observed that postinjection specific gravities were slightly higher 
than those of the controls— an average of approximately 0.5 point. 
It was noted that only in 5 instances did B bile appear after injee- 
tions of Decholin in 1 or 2 of the 10-minute specimens, whereas in 
the controls it was present in 13 instances, continuing more or less 
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constantly through the examination. Thus it might be inferred 
that this chemical has a slight inhibiting effect on gall bladder 
emptying. 

3. _ Cohr. The same difficulty that we encountered in our specific 
gravity evaluation arose in our color comparisons. The presence 
of B bile interfered with making any accurate inferences as to color 
response other than that the controls were generally darker than 
the postinjection returns. 

4. Type^ of Bile. This feature of our experiments has been 
discussed in the two foregoing sections. B bile appeared in only 
5 of the patients after injection, whereas it appeared in, 13 during 
the control test. Two patients showed B bile on both tests in 
from 1 to 4 of the 10-minute portions of the returns. 

5. Blood Pressure. In 2 patients the blood pressure rose slightly 
within the hour after injection. In 1 patient the systolic pressure 
rose 5 points and the diastolic 10 points; in the second patient the 
systolic pressure rose 10 points and the diastolic 5 points. 

Nine patients showed a fall. This occurred usually at the first 
30-minute reading after the injection, less frequently at 60 minutes 
and rarely as late as 90 minutes. Wffien the primary fall was found 
at 30 minutes there was no further reduction, but it was fairly well 
maintained throughout the test and showed only a slight tendency 
to return toward the normal. The greatest fall in the systolic 
pressure was 32 points and the least 5 points. The average for the 

9 patients showing a reduction of blood pressure was 21 points. 

The diastolic pressure fall ranged from 5 to 23 points; average, 

10 points. One patient had a fall of systolic pressure of 10 points 
and a diastolic rise of 5 points. In another the sj'stolic pressure 
fell 5 points while the diastolic rose 20 points. 

All blood pressure in the control experiments remained relatively 
constant, i. e., none showed any appreciable tendency to fall or rise. 
Of all the patients the highest blood pressure was 130 systolic and 
SO diastolic and the lowest was 80 systolic and 50 diastolic. This 
latter patient caused us a little apprehension as we gave the injection, 
but his pressure remained unchanged throughout the test. 

6. Pr/lse Bate. Four patients had a rise of pulse rate averaging 
5 beats. Seven had a fall, averaging 5 beats. _ In the other 10 
patients the pulse remained constant. The highest pulse rate 
recorded throughout all the examinations was that of 100 in a 
man before injection, which fell to 94 at 30 minutes and ivas back 
to his normal of 80 at 90 minutes. It was presumed that nervous- 
ness, due to the approaching vein puncture, caused this change of 
rate. The lowest pulse rate was 68 before injection and remained 

so throughout the test. , . . . n 

7. Unioicard Effects, (a) Immediate _ (while giving injection). 
Only 1 patient complained of lancinating pain in the upper right 
quadrant during injection, transitory in nature. There was, 
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however, a common complaint of bitter taste occurring in from 
3 to 10 seconds after the injection was begun. This symptom dis- 
appeared within 10 seconds after the injection was completed. 
Those who at some time or other had vomited bile stated that 
the taste was that of bile.- 

(d) (two hours succeeding injection). One patient caused 
us some concern 10 minutes after the injection w,as completed- 
He developed a rapidly increasing edema of the face, to the extent 
that in 20 minutes from the time it began he was unable to open 
his eyes. Respiration and deglutition were unaffected. The con- 
junctival vessels were markedlj'' injected and there was profuse 
lacrymation. The skin of the whole body was suffused and hot. 
There was tremor of the voice and hands, and he stated that he 
“felt dreamy.” At the 90-minute period he was again normal, 
except that he felt weak. This patient’s blood pressure fell 25 
points for both systolic and diastolic during the first 30 minutes, 
but was back to normal at 90 minutes. The pulse rate rose 8 points 
at 30 minutes. This patient has a bad myocardium, and at 50 years 
of age his arteriosclerosis was marked. He had had long-standing 
gall tract disease with probable hepatic cirrhosis. During the test 
he returned 100 cc. and while on control he returned 30 cc. 

Ninety minutes after injection, on arising, another patient com- 
plained of nausea and prostration. This was followed by vomiting. 
Four hours later she had severe cramp-like abdominal pains with 
foul, greenish diarrhea— 20 stools within 24 hours. Thereafter there 
was a rapid subsidence and quick return to normal. In her case 
the diagnosis was cliolecystitis with c/stic duct catarrh. 

(e) Remote (after 2 hours). One patient suffering witli chole- 
cystitis developed abdominal pain 48 hours after injection, witli 
nausea and profuse salivation, continuing 48 hours. Another com- 
plained of burning pain along tlie course of the colon for several 
weeks. This was considered due to a preexisting mucous colitis. 
In no instance was there any tendency to venothrombosis, phlebitis 
or cellulitis following intravenous injection. 

Conclusions. From the above facts determined by our study it 
is evident tliat sodium dehydrocholate in 2-gm. doses intravenously 
increases tlie fluid return through the tube from the duodenum. 
We believe tliat this increase of flow is due to the extra amount of 
thin liver bile, which seems to be excreted in response to thd admin- 
istration of tliis chemical substance. We inferred, however, that 
this substance seems to inhibit the gall bladder emptying function. 
No effort was made to determine tlie effect on cholesterol excretion 
from hepatic or duct epitlieliuni. 

In approximatelj’^ 50 per cent of patients there was produced tem- 
porary h3q)otension. There was no appreciable change in pulse 
rate. There were no particularly untoward effects, either immediate 
or remote, except in the pxo instances cited, We, therefore, believe 
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sodium dehydrocholate can be considered a nontoxic bile salt that 
can be administered intravenously with reasonable safety. In this 
report its therapeutic usefulness was not investigated. 
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A SURVEY OF DIPHTHERIA PREVENTION IN PHILADELPHIA. 


By Edward L. Bauer, M.D., 

PKOFESSOR OF PEDIATRICS, JEFFERSON MEDICAIi COPIiEGB, PHIDADEPPHIA, PA. 

(Immunologist to the Department of Public Health.) 

It is proper to consider immunity to diphtheria as a reason for 
failure to contract this malady. It is reasonable to assume that a 
highly immune population will have a lessened incidence and mor- 
tality from this disease. It is difficult to conceive of any survey 
that will give a mathematically accurate statement as to the actual 
immunity status in any large community. Practically every large 
city and many states have attempted to compile data that would 
show the progress made in establishing immunity to the disease by 
means of the administration of toxin-antitoxin or toxoid. Circuitous 
and complex methods have been employed by some agencies to 
obtain by cross section the immunity status of the nation. This 
has worked out to the satisfaction of some communities but has 
proved inaccurate in others. 

Park and Zingher^ established the proportion of naturally immune 
individuals that one might expect to find in given communities. 
These estimates have been verified by the author- and so many 
other observers in the past decade tliat tliey can be accepted without 
furtlier reservation. That tliere has been no change in the natural 
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immunity status in the past 10 years is a matter of importance. It has 
not changed in tlie accepted childhood groups in Philadelphia. The 
almost universal decline in the incidence of diphtheria must be due, 
therefore, to some factor other than the natural immunologic status. 

The early recognition of cases, their isolation, and the isolation 
of known carriers gave us an opportunity to estimate the value of 
these procedures and also showed us their fallacies long before 
active immunization against diphtheria was attempted. After a 
few years of experience with isolation one could hardly expect the 
precipitous decline in diphtheria incidenee of the last few years. 
Case death rates have not deelined to any great extent, consequently 
virulence has not materially changed. There has been no material 
or decided change in the percentage of diphtlieria carriers recently 
in our communities, nor can the virulence of the organism be 
regarded as attenuated as a result of laboratory tests. The intro- 
duction of active immunization on a large scale has been followed 
by a precipitous decline in the ipcidence of diphtheria. It is neces- 
sary then to establish the relationship between active immunization 
and freedom from infection or to discover some other good and 
sufficient reason for diphtheria’s decline, 

A number of small towns, in a public-spirited fervor that one hopes 
will be a permanent feature of their community life, have immunized 
their children 100 per cent against diphtheria, with the result that 
no cases have occurred in their communities. In large cities any 
number of institutions have similar records, some of these insti- 


tutions housing more children than the entire towns just mentioned. 
These observations would point the way to the necessity for Avhole- 
sale active immunity in large communities. 

Since the question has been raised that some communities have 
had a diphtheria decline with but a desultory effort at active 
immimization, it might be well to inquire into the facts concerning 
the accuracy of widely published statements to this effect. Some 
of these statements have been accredited to the highest authority 


and their statements are regarded as the acme of accuracy. For 
example, the A\Tiite House Conference on Child Health has given 
estimates on the percentage of immunes in the infant and preschool 
group. Avidly accepted by the mass of medical and welfare groups 
interested in the study as accurate, they are not, at least in the 
instance of Philadelphia, anyn'here near the demonstrable trutli. 
Even as an indication of a trend, wffiicli was the real idea behind 
the compilation of these, figures, they are disappointing since the 
student cannot find firm ground in them for tlie promulgation of 
logical thought. A real epidemiologic survey might reveal infor- 
mation that cannot be found at present concerning these commun- 
ities It is tlierefore pertinent tliat a large city give some statistical 
data regarding its work of immunization, its diphtheria case rate, 
and whatever might be of interest that would tend to establish a 
relationship between the two, or, on tlie other hand, contradict it. 



BAUER: DIPHTHERIA PREVENTION IN PHILADELPHIA S41 


Undoubtedly, tlie most important factor in the eradication of 
diphtheria would be the prevention of the disease in children below 
school age, since in this group occurs tire largest number of cases. 
Table 1 shows the population of Philadelphia based upon the 1930 
census. 


Year. 


Table 1. 


Population. 


1925 1,892,023 

1926 1,904,431 

1927 1,916,839 ■ 

1928 . . . . ' 1,929,247 

1929 1,941,655 

1930 1,954,063 

1931 1,966,471 


- Table 2 gives the number of births occurring in the city , of 
Philadelphia from 1925 to 1930. 


Year. 


Table 2. 


Birtlis. 


1925 

1926 

1927 

1928 

1929 

1930 


39,072 

38,646 

38,525 

36,903 

35,224 

35,548 


This group shows that 225,918 children were born within the 
city limits and is therefore a reasonable estimate of our preschool 
age population. There should be deducted from this, however, 
21,934 deaths, as indieated in Table 3, leaving a balance of 203,984 
children, approximately 3000 or 4000 of whom really should not 
be included because of the fact that they are the offspring of people 
living outside the eity limits who availed themselves of the facilities 
of Philadelphia hospitals. 


Year. 

1925 

1926 

1927 

1928 

1929 

1930 


Table 3. 


Deaths from all 
causes in infants and 
ciiildren up to 
C years. 

. 4,308 

. 4,449 

. 3,379 

. 3,859 

. 2,952 

. 2,987 


Immigration and emigration do not alter tlie actual number of 
children but are prone to reduce the number of immunes, so that 
the child population of Philadelphia of the preschool age group and 
under totals 200,984. 

Every infant and child immunized by the Department of Public 
Health submits a signed written permission from its parents. On 
the reverse side of tlie permission blank space is provided for what- 
ever treatment is given this particular child, together with the 
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date .the treiitment has been administered. This card is filled in at 
every visit by the physician performing the work. The cards of 
completed immunizations are filed in the main office of the Division 
of Child Hygiene. Incomplete or open cases are kept in the Center 
where the permission was originally given. Certificates of immunity 
are given to parents whose children have demonstrated that they 
have acquired immunity by reason of a negative Schick test per- 
formed 6 months or longer after the third injection of toxin-antitoxin. 
The following -table shows the number of immunized children by 
years from 1926 to 1930. 

TjIbms 4. 


Immunized 

^ children. 

1926 8,S61 

1927 8,492 

1928 • . 26,990 

1929 23,711 

1930 28,198 


This totals 96,252 children immunized by the Department of 
Public Health, of a group of 200,984 infants and preschool age 
children. This gives a percentage of 47.8 per cent of immunized 
children recorded in the Department files. 

This percentage does not include children immunized by family 
physicians, hospitals not representing the Department of Public 
Health, and other independent welfare agencies. These sources have 
proved to be reluctant to supply accurate information concerning 
the exdent of their work. This may be due to a failure to keep 
accurate records or a failure to realize the importance of accurate 
statistical data concentrated in a central point. 

If we assumed that there were performed 5 completed immun- 
izations by every phj''sician in the city of Philadelphia in 5 years, 
discounting the welfare agencies and hospitals, a conservative esti- 
mate of approximately 12,000 additionally immimized children 
can be granted. It is conceded that a large proportion of physicians 
are specializing in the fields that do not come in contact witli the 
preschool age diild, so that the assumption that but one immuniza- 
tion per 3^ear per phj^sician is a deliberately low estimate. This 
would bring the total of immunizations up to 53.8 per cent. 

Hospital and welfare agencies could account for perhaps 1 per 
cent more, or in round figures a grand total of 55 per cent of tlie 
preschool age population is actively immunized against the disease. 
Of those children of prescliool age receiving no immunization treat- 
ment, approximately 25 per cent are naturally immune, so that 
66.25 per cent of the children of Philadelphia of the infant and pre- 
school age group are immune to diphtheria. 

The immunization of the school child has been carried on since 
nnd the following quotation from a communication written 
by Dr. Walter S. Cornell, Director of_ the Division of Medical 
Inspection of Public Schools, is illuminative: 



NUMBER. OF CASES PER WEEK. 
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“We laiow that of 97,810 children in the kindergartens and first 
three grades, 65,904 (G7.4 per cent) were recorded as immunized, 
November, 1930. If we assume that the balance of tlie main group 
are 60 per cent immunized, we then arrive at a total figure of 143,292 
pupils immunized out of the group of 226,795. This would be a 
proportion of 63.2 per cent. 

“You may be interested in knowing the proportion of pupils 
immunized in our lower grades, as we have accurate information, 
and the disease diphtheria is most likely to exist in these lower 
groups. In November, 1930, we found 44 per cent immunized in 
the kindergartens, 61 per cent in grade one, 78 per cent in grade two, 
and 78 per cent in grade tliree. The figures increase with progress 
in the grades, because we repeatedly circularize the children until 
they are promoted out of the tliird grade, and thus each year we 
get a few children in the second and third grades who have heretofore 
refused to take the protective treatment.” 

The incidence of diphtheria in Philadelphia will be noted as 
follows: 


Table 6. 

Case rate Case rate 

per 100,000 per 100,000 

Year. population. Year. population. 

1919 207.9 1925 205.4 

1920 184.0 1920 144.4 

1921 183.6 1927 ' . 136.0 

1922 165.5 1928 101.8 

1923 177.3 1929 49.9 

1924 206.1 1930 32.5 


Table 6 is self-explanatory, as is also the chart: 


Chart. 



The number of cases of diphtheria occurring in the preschool age 
immunes in Philadelphia from 1925 to 1930, including the Depart- 
ment’s children and those for whom immunity had been claimed 
but not proved, has been 40 cases. Of these, 21 cases occurretl in 



Table 6.— DirnTHEniA from 1888 to 1930, Inclesive. Healthfax, November 26, 1929 2, No. 47. 


844 


BAUER; DIPHTHERIA PREVENTION IN PHILADEDPHIA 


D.O 
c3 o 


<C C 3 Is 


d eS 

12;^ 


29 ^ ^ ^ ^ w3*iicDco^Ci lOrH iftcs 

OCOC0^05t^l>»COOi^t»COCOOOi-<tOCO‘r-ICJTf< 

S O M O CJ CO £>1 lO rH <N rj< riH* <D CO O Til cq 


05rMOtN.OrHCOO»OOOCl*^C<li-<f-<iMCOri<C<lrHlO 

WC0OlC0C<lC<llOTi<4Or-tWO>O5C0b»C0O5C0rHC5t>-* 


C^OOC005C5t^O»-<Ti<iOCOCOi-40iOiOOOOC500 

OOQO^<Mf-HCirtfCO>^<»-trHCiOb-l>f-t<OC^COCO'^ 

Tt<Ti<COCOCOCO‘COr}fCOri<^COC^OJ<NcO<M<N(N 


^ 02 »- 
O ea O 
g w A 


^WO<OOC002i-lts.cOCOC^050'^t^ON.TiHC5U5 
OC500CltHfHCi^t^OCD00C0i-Ht^00>0OCDC0C0 
C0t^O<0<A<D*»^rHrpt^c0C0OC0^C0 00t^C005C5O 

c6c6c6cicicSc^cocicococccocccococScir^ 


OiHC^fO‘^'j!5<OtN.OOOOTHC<JCO^ir>Ot^OOOO 

rH rH ^^W^»-hC^03M(NC<1(NC^C<IN(NC0 

O0>C>C:>C3OO)OOiC>0dOOC»O)O>O>Ci0)O»Od 


rt O 

ji <y® 

^•Go 

s s 

p 


OOtTO>Oi*^C^<Oi-<»ON«OC^‘^CDC?COt^t^<OW5rsir5 

t-^OC5<©iOCO'MiO<OOC<icOOCOOOTjloOr-lb.*T}lcofO 

<Ol>COCS|lAOC^i-HC5CSl05t^CO'5fCOri^COCOCOCOCOCO 


dOOOOOO-^N-OwcOWCAiOCJr^OCOOt^COCiW 

coO'^'-‘Wcooo»o<NtN^oc<iob->-'OiOTti-ileoc?co 

lOlOlO'rt<lOlCCOCOCOC^OIC<IC<lrHC^C^rMi-«rH*HrHi-< 


o“S 
^ a 


CO^-COC-lb*OW30‘OTi<'^<-1^C<lCOiOOO’-iO^CDC3CSW 

COt^C5COt^»^COCOi-<TiirHOOOiOO»^5’^*0»0’^iO 


OlOOi-fr-«^OOCO»OlOiO»-<COOO-^COOCOt;-gCOCO 

?TlOC^«5‘0^-0‘OCi01-^OCOC0^2J-^epO’^0^ 

T-<^OTC‘iO'^G?co»o-^-i<cco»OTrg»oc'ir^cococo 

^^^cdiocdcdcocoioriJ’Tiriococicdcocdcocococo 


f/i<«^Q.-<cico-<ioob-ooc>o^e3co^j5c5t;»coo 

gg§§giii§i§§2lississss 




The dispensing of antitoxin began in 189G. 
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the group of 96,252 children for whom the Department of Public 
Health claimed immunity.* Diphtheria in the preschool age group 
covering the period of this survey can be divided as follows: 


No. of cases. Per cent. 

Immunes . 40 0.8 

Nonimmunes 4872 99.2 


Total 4912 


This extremely small number of cases among immunes would 
represent the human element of error in the interpretation of 
Sciick reactions, and the number is insignificant as compared with 
the number of cases occurring from 1926 to 1930 inclusive. 

The immunizations in the public schools were doiie on an intensive 
scale from 1925 to 1927 inclusive. The tables show a significant 
upward trend in the latter years, the preschool and infant age 
approaching the school immunization percentages. If the school- 
age child has been immunized beyond tlie recognized percentage 
proportions over the earlier age groups, then the number of cases 
should show a percentage increase in the least protected group. 

Table 7, page 846, will show the cases arranged according to age 
and the percentage in each group. 

At a glance it can be seen that the proportions, beyond reasonable 
fluctuation, have not changed, but the actual incidence has 
decreased. 

One important factor must again be emphasized, that if active 
immunization is not effective in stamping out diphtheria, then the 
number of cases, whether the totals are decreased or not, should be 
proportionately divided between those so immunized and those not 
immunized, as expressed in their age groups. This is obviously 
not the case and the record of over 96,000 children must be 
considered. 

Summary. Approximately 55 per cent of the children of infant 
and preschool age have been immunized against diphtheria in the 
city of Philadelphia, 47.8 per cent of whom have been immunized 
by the Department of Public Health; 66.25 per cent of the children 
of this age group and perhaps more of the school age group have 
either been immunized or are naturally immune to the disease. The 
incidence of diphtheria, since these figures have been attained, has 
been reduced 80 per cent. Ninety-nine and two-tenths per cent 
of the cases occurring in the city of Philadelphia occur in, non- 
immunized children or in those in whom no immunity has been 
demonstrated. Less than 1 per cent of cases occurred in immunes. 

* Note. — Covering the period of this survey 26 infants and preschool age cliildren 
developed diphtheria in the Department’s group of toxin-antitoxinized children before 
they had passed the period of immunity development: 24 were reported as being 
recently injected by private physicians. Since 11 per cent of our series require 
finther immunization at the end of 6 months, these cases hardly indicate an increased 
primary phase (negative phase) susceptibility by reason of tosin-antitoxia admin- 
istration. 
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i 

Bacteriologically, the disease is as virulent as ever, and the death 
rate carries on the even tenor of its way. No other new epidermio- 
logic factor except active immunization with toxin-antitoxin has been 
utilized to combat the spread of infection and the older methods are 
as inadequate as ever. Destiny’s finger seems to point definitely 
to active immunization as the weapon with which to combat and 
eradicate diphtheria. 
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CLINICAL OBSERVATIONS ON THE SO-CALLED LEATHER- 

BOTTLE STOMACH.* 

By Julius Friedenwald, M.D., 

PnOFESSOR OF GASTROENTEROLOGY, 

AND 

Theodore H. Morrison, M.D., 

ASSOCIATE PROFESSOR OF GASTROENTEROLOGY, BALTIMORE, MD, 

(From the Gastroenterologic Clinic of the Department of Medicine, University of 

Maryland.) 

Leather-bottle stomach is a term which has been attached 
to a number of conditions in which the stomach is contracted to 
that of a small organ of diminished capacity, and in which the walls 
are thickened rigid and present an entire loss of flexibility. Much 
confusion still exists regarding its actual significance, for although 
from a macroscopic viewpoint the general appearance of the stom- 
ach is the same, yet on close observation it presents various different 
lesions. 'Further confusion has arisen by the application of such 
terms synonomously as “linitis plastica,” cirrhosis and sclerosis of 
the stomach as well as leather-bottle stomach. 

The leather-bottle type of stomach was first described, by Andrah 
in 1834 and a condition recognized by Cruveilhier^ in 1839, in which 
a special type of irregular hypertrophy of the stomach was present 
at and some distances beyond the pylorus with definite involvement 
of the submucosa. It remained, however, for Brintotf to name the 

* Presented by title at the Meeting of the Association of American Physicians at 
Atlantic City, May 6, 1931. 
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disease linitis plastica, ’ and more fully to point out the pathologic 
changes occurring in the stomach in this affection, emphasizing 
especially its inflammatory state. Since then, the cancerous nature 
of this afl'ection has been stressed by some and the chronic inflam- 
matory by others, while it has been further suggested by Bensuade 
and Rivet, ^ as well as Lewald,® that it may even develop upon the 
basis of a syphilitic lesion of the stomach. 

This lack of unanimity is largely due to the interpretation placed 
upon the pathologic processes. As has already been pointed out, 

, a number of varied pathologic conditions may produce identical 
appearances in the gross specimens and unless careful microscopic 
investigations are undertaken, erroneous conclusions may be 
reached. 

Wj’ard® has clearly presented this problem in a table, which we 
have taken the liberty of slightly modifying. 


Leather- 

bottle 

stomach 



Diffuse 

f 1. Carcinoma 

and 1 
local I 

1 ■ 

Diffuse ] 

[ 2. Fibromatosis • 

and 1 
local 


A. Sclerosing carcinoma or carcinoma 

plastica (improperly called linitis 
plastica) . 

B. Other forms of carcinoma. 


The difflculties encountered in differentiating these varied affec- 
tions can be best recognized by a study of the individual pathologic 
processes. 

Sclerosing Carcinoma, So-called “Idnitis Plastica,” This lesion 
may present one of tivo types, either localized surrounding the 
pylorus or a diffuse im^olvement of the entire organ. The second 
is the final stage of the local disease. A verj”^ rare form of carcinoma 
plastica has been described ^in wliich various other regions of the 
stomach have become immlved in localized patches. As a result 
of the increase in connective tissue and thickening of the gastric 
wall, especially of the submucous layer, a diminution in size of the 
stomach is produced, leading to as small a capacity as 100 cc. 

In the areas involved, the wall of the stomach is contracted and 
presents an entire loss of flexibility, is rigid and thickened and hard 
in consistency. The process takes its origin at the pjdorus and 
progresses gradually toward the cardia in its invoh'ement_ of the 
entire stomach. If the pylorus is alone involved, stenosis with 
dilatation of the stomach may be produced. The peritoneal coat 
presents a pearly white, dull appearance and not infrequently 
adhesions will be observed between the stomach and neighboring 

organs. , i j 4.1 

In its final stages, the stomach is sausage-shaped and greatly 

diminished m size, at times but 6.5 cm. to 7.5 cm. by 3.5 cm. and 
is thus converted into a rigid tube. The thickening ordinarily only 
involves the stomach itself and does not extend _beyond_ into tlie 
duodenum, though a number of obsen'ations in winch the intestines 



Fig. 



, — Carcinoma plastica. (Courtesy of Dr. Allan J. Smith. From Rehfuss, 
Diseases of the Stomach, W. B. Saunders Company, publishers.) 



Fig. 2. — Section of stomach wall in region of pylorus sho-n-ing signet-ring cells, 

(From Aaron and Wadsworth.) 




Fig. 3. — Illustrates the roentgenogram of a case of leather-bottle stomach. Note 
the tubular, narrowed contracted stomach. 




Fig. 5. — Roentgenogram showing the tubular effect of the entire stomach, in a 
case of leather-bottle stomach. This represents the immediate \dew, and reveals^the 
markedly rapid emptying of the stomach. 



Fig. 6. — Leather-bottle stomach spread out sho-n-ing partly opened lumen (fibroma- 
tosis tj'pe) ; autopsy specimen. 







Fig. 7 . — Boentgenograza of a small contracted stomach, which emptied with marked 

rapidity. 
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and other viscera were involved in a similar process have been 
recorded. Glandular involvement is not unusual. It was present 
in 15 of the 23 cases of Lyons.' According to Wyard® the glands 
may be hard, suggesting malignant infiltration, yet this is not always 
confirmed by microscopic examination. In a single instance of 
Baumgartner’s, Cases’ and Deegan’s® 5 cases, cancerous involve- 
ment of the greater omentum was noted. On section, the various 
layers of the stomach may be recognized, though not nearly as 
d^nitely as under normal conditions. These are much thickened 
to the greatest degree at the pylorus and least at the cardia. The 
mucosa not infrequently presents a wrinlded appearance and is 
thrown into folds produced by the contraction of the other layers. 
The rugte are often diminished in number and flattened and the 
mucosa itself may become entirely obliterated in certain areas. 
The greatest thickening is due to the increase of connective tissue 
in the submucous layer 'which may attain from 10 to 15 times its 
normal thiclmess, is white in appearance, and is hard and firm on 
section. This layer constitutes a large portion of the gastric wall. 
The muscular layer presents glistening fibrous bands with segmen- 
tation of the circular muscles by the fibrous tissue. The longitudinal 
muscles are only involved in the late stages of the disease. Inter- 
fibrillary infiltration of the muscle is absent to a great degree and 
there is but slight actual destruction or invasion of the muscular 
layer, connective tissue being present only between the muscular 
bundles. 

Ulceration is not infrequent; it was present in but 5 (22 per cent) 
of the 23 cases of Lyons ^ which, however, is not in accord with the 
findings of Thomson and Graham® who observed it in 7 of 9 speci- 
mens (T? per cent). 

On microscopic examination, the mucosa may present a normal 
appearance in certain areas with abundant secretion of its glands 
and increased discharge of mucus; in others degenerative changes 
in the cellular structure are noted, produced as the result of the 
interference with the blood supply by the contracting fibrous tissue. 
The submucosa is greatly thickened and represents at least a half 
of the increase in the gastric wall. Connective tissue fibers may be 
observed invading the muscular coat from the submucosa into the 
subserous and serous structures, interlocking one another and 
surrounded by numerous small bloodvessels. These fibers are not 
uncommonly nucleated. The muscularis is hypertrophied and inter- 
laced with connective tissues extending from the submucosa. A 
thickening of the subserous coat due to the connective tissue increase 
is also noted. 

In all of the coats of the stomach, but more especially in the sub- 
mucosa in addition to the nucleated connective tissue cells already 
referred to, there are present numerous small cells containing irregu- 
lar nuclei of varying size. These may occiu* singly or in groups and 
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resemble epithelial cells. ’ Aaron and Wadsworth^® give the following 
description of these cells; “Their cytoplasm is usually clear with 
no distinct membrane or is frequently represented by a large vacuole 
surrounded only by what appears to be a cell membrane. Within 
the vacuole a small globular mass staining deeply with eosin can 
be seen. Tliese vacuolated elements usually have their nucleus 
pushed to the extreme periphery where it appears like a thickening 
of the membrane, giving the cell the form of a signet ring. These 
peculiar cells are found not only in the submucdsa, but also in the 
connective tissue patches of the muscularis in the neighborhood of 
bloodvessels, where they often seem closely packed together. 

^'These elements have a decided degenerated character as is evi- 
denced by their shapeless nuclei, structureless confluent chromatin 
and the vacuolization of their cytoplasm. From the staining reac- 
tions of the latter with hemotoxylin, it seems possible that the degen- 
erative changes in the cytoplasm are of 'a mucoid nature. The 
nature of these cells cannot be definitely ascertained, yet they are 
strongly suggestive of epithelial cells found in certain forms of 
carcinoma of the stomach, especially the so-called Krukenberg 
'carcinoma.” (Figs. 1 and 2.) 

The presence of pure mucin has been demonstrated by Eeynier 
and Masson“ in these epithelioid cells by means of specific stains. 
It is not clear according to Vecchi^* whether these cells represent 
epithelial cells in mucoid degeneration or whether the cells secrete 
mucus and assume this peculiar tendency, due to the resistance pro- 
duced by the connective tissue to the invasion of the cells. 

According to Ewing^^ this type of carcinoma must distinctly be 
differentiated from the usual scirrhous cancer of the stomach in 
which with the diffuse thickening of the coats there is evidence of 
metastases as well as the presence of the usual carcinomatous cells. 
In carcinoma plastica there is on the other hand, a diffuse scanty 
infiltration of large cells with hyperchromatic nuclei and only slight 
tendency to metastasize. From a careful review of the literature, 
the evidence is becoming more and more convincing that “so-called 
linitis plastica,” though formerly viewed in the light of a clironic 
inflammatory process, is now fairly well established as a carcinoma- 
tous process. It should therefore be dropped as a misleading term. 
I^Tiile it may still be extremely difficult at times to interpret the 
epithelioid cells as carcinoma cells, yet evidence in this direction 
is constantly increasing. So eminent a pathologist as Ewing has 
definitely accepted this view, based on the fact that following a 
dUigent study of his specimens, he has never failed to find the epi- 
thelioid cells with mucous degeneration and signet-ring nuclei as 
undoubted evidence of carcinoma. It is unquestionably true, that 
many of the earlier cases were studied imperfectly; for Curtis,’^ 
who in a report described a case as noncancerous, after a restudy of 
many sections was finally able to demonstrate cancer cells. How- 
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ever, the problem still remains complicated, since extremely careful 
histologic studies are always required to definitely establish the 
diagnosis. Nevertheless even in the absence of definite elements 
in the sections obtained it is not possible always to rule out malig- 
nancy nor does the absence of glandular metastases necessarily 
indicate malignancy of the so-called linitis plastica type. 

Other Forms of Carcinoma of the Stomach. Aside from the cases 
of carcinoma plastica of the type already described, there are 
instances of carcinoma of the stomach from which these are clini- 
cally indistinguishable. These cases may present a local or diffuse 
involvement and may be according to Wyard® of the scirrhous, 
cylindrical cell or colloid type. Of these, the diffuse scirrhous variety 
is most common. This form of carcinoma is not usually difficult to 
distinguish from “carcinoma plastica” by the diffuse thickening 
noted equally in all of the coats of the stomach; the presence of 
unquestionable and easily distinguishable carcinoma cells as well 
as by metastases. The stomach in these cases is contracted and 
smaller than normal; the surface being roughened by the presence 
of numerous small nodules and the lumen is of diminished capacity. 
The mucous membrane is markedly involved and destroyed with 
the production of irregular indurated ulcerations. Wyard reports 
3 instances of leather-bottle stomach due in one instance to a 
scirrhous, in another to a cylindrical cell and still another to colloid 
carcinoma. 

Fibromatosis or Cirrhosis of the Stomach. There are undoubted 
instances of leather-bottle stomaeh of benign origin. They may 
occur in the local or diffuse form. Auneau,^® Tassin^® and Maier 
report cases of hypertrophic stenosis of the pylorus closely related 
to this condition. Henry and Osler^® described a form of diffuse 
cirrhosis due to a chronic gastritis leading to atrophy of the stomach 
with features of pernicious anemia. Krompecker and Makai^® re- 
cognize cases of the diffuse type attributed to chronic inflamma- 
tion, the changes in the stomach being produced by fibrosis and 
muscular hypertrophy assoeiated with edema. In Lyle’s®® most 
complete review of the literature of this subject, 68 cases of the 
benign variety of this condition are recorded. His own cases in 
which a gastroenterostomy was performed proved to be benign 
from the sections of the tissue removed and from the fact that the 
patient lived 11 years following the operative procedure. Bland- 
Sutton®^ eonsiders the changes occurring in the stomach in this 
condition in the same light as that observed in the atrophic gall 
bladder in choleeystitis. As the result of an ulcer of chronic gas- 
tritis changes are produced leading to a cirrhosis of the stomaeh. 
In Wyard’s® report, 2 instances of the local variety and one of the 
diffuse are noted, and Dwight®® records two of the diffuse type. 

Diffuse fibromatosis may have its origin as a local manifestation 
becoming progressive and finally may invade the entire stomach. 
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^yllen tlie stomacli is completely involved, it presents the typical 
picture of the leather-bottle stomach. The stomach at this stage 
is firm, greatly diminished in size and sausage-shaped. The lumen 
is narrowed and the pylorus usually contracted. The mucous 
membrane is largely replaced by the hypertrophied submucosa 
producing small nodular protrusions into the lumen. 'While the 
mucous membrane is largely destroyed, the submucous and muscular 
layers are much thickened by connective tissue growth and many 
of the muscular elements destroyed. At certain areas they are 
hypertrophied. The peritoneal coat becomes but slightly involved. 

Microscopically, the walls of the stomach are found much thick- 
ened due to the increase of connective tissue; much of the mucosa 
has vanished, the remaining portion presenting a swollen appear- 
ance with edema. The glands are largely destroyed but in those 
areas in which they still persist, the epithelium is desquamated. 
The submucosa is largely replaced by connective tissue through 
which numerous fibroblasts and bloodvessels can be distinguished. 
These fibers extend irregularly in all directions. The muscular 
coat is also filled up with connective tissue which invades this area 
destroying many of the muscle fibers. Many of the latter show 
vacuolization with disappearance of their nuclei. 

The following histories illustrate the various tj^pes of leather- 
bottle stomach: 


Leather-bottle Stomach of the Carcinoma Plastica Type. Case Reports. 
Case 1. — ^E. K., a woman, aged 22 years, complained of vomiting with 
which she had been affected about 4 weeks and which continued daily 
together with acid eructations, pain in the abdomen and marked constipa- 
tion. There had been considerable loss of weight. The patient was much 
emaciated. Nothing abnormal was detected on examination of the abdomen. 
The gastric contente revealed an achylia; total acidity, 10; free HCl, 0. A 
Roentgen ray examination of the gastrointestinal tract disclosed an ex- 
tremely small vertical stomach with pyloric stenosis and marked retention. 
On account of the decreased size of the stomach with gastric retention the 
diagnosis of carcinoma plastica was considered. An operation was per- 
formed by Dr. McGlannan who found a very small contracted stomach 
with a narrow pylorus, which scarcely admitted the tip of the little finger. 
The wall of the stomach was 15 mm. in thickness, each layer showing dis- 
tinctly, the muscular coat presenting the glistening fibrous bands. The 
mucous membrane itself appeared rather thin and the fibrous bands from 
the submucous layer showed up distinctly. A posterior gastroenterostomy 
was performed. Dr. McGlannan was defimtely of the opinion that this 
case represented an instance of the carcinoma plastica type of the leather- 
bottle stomach though no pathologic study was avaUable._ The patient 
made a satisfactory recovery as the result of the operative procedure, 
gained in weight and strength for a period of nearly 4 j^ears. She then 
began to lose flesh rapidly, gave indications of an extreme degree of anemia 
and died Mthin 6 months. Since no pathologic examination was possible 
it is difficult to state definitely whether this case represents a carcinoma of 
the nlastica type of leather-bottle stomach or the usual scirrhous form. The 
extremely smaU stomach, however. Mth the absence of metastases and the 
long duration of the disease rather tends to indicate that the t3T3e is probably 
one of carcinoma plastica. 
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Leather-hottle Stomach of the Scirrhous Carcinomatous Type. Case 2. — 
W. H. K., female, aged 47 years, had complained for about a j’^ear of fullness 
in the stomach and regurgitation of food following meals. This condition 
had become greatlj’’ aggravated and was accompanied by excessive forma- 
tion of gas and nausea but not with vomiting. The patient lost 82 pounds 
in weight during tliis period. 

Oh physical examination the marked loss of flesh was evident. The 
abdomen was soft, extremely relaxed and a suspicious mass was palpable 
in the left upper, quadrant of the abdomen, sausage-shaped and tender on 
pressure. The gastric analysis revealed an achylia; total acidity, 35; free 
HCl, 0. The Roentgen ray report of the stomach was as follows: Stomach 
is small, in normal position, tubular and sausage-shaped, cardiac orifice 
is irregular, and the motility is very rapid, the stomach being almost empty 
in 10 minutes. There is a distinct absence of peristaltic waves. Examina- 
tion of the gall bladder by means of the oral administration of tetraiodo- 
phenolphthalein shows a large negative shadow. 

The diagnosis of leather-bottle stomach of the carcinomatous type 
together with cholelithiasis was made. The patient continued to lose 
weight and strength, the digestive s 3 miptoms becoming more pronounced 
and she died after a few months as the result of a terminal pneumonia 
complicated by extensive malignant disease with metastases in the liver. 
(Fig. 3.) 

The sudden appearance of the digestive symptoms in a patient of middle 
life with a rapid loss in weight and downward course and the presence of an 
epigastric mass associated with a nodular liver together with the finding 
of an achylia as well as Roentgen ray evidence seem to justify the conclusion 
that we are dealing with a carcinoma probably of a scirrhous type. 

Leather-bottle Stomach of the Scirrhous Carcinomatous Type. Case 3. — 
A. T., a man aged 46 years, had been subjected to digestive upsets, in the 
form of pressure, fullness, distention and constipation for years. There 
had never been any pain. During the last year the patient had frequently 
been nauseated but had not vomited until within the last few months. 
Since then, this symptom has become aggravated and is preceded by 
extreme nausea and epigastric pain. The patient has lost 25 pounds in 
weight during the past 3 months. 

On physical examination, aside from the evident loss of flesh nothing 
of importance was revealed. The abdomen was soft, the liver was shghtly 
enlarged and tender to pressure and the inguinal glands were somewhat 
enlarged. The gastric contents after an Ewald test meal showed a total 
achyha. A Roentgen ray examination disclosed a small left-sided stomach 
one-third the normal size. The diagnosis of leather-bottle stomach was 
made and operation advised. On opening the abdominal cavity, numerous 
hard nodular masses as large as a pea, and some even larger, were detected 
studding the peritoneum and omentum. The stomach was small, about 
one-third its normal size. A hard indurated mass enveloped the pylorus, 
extending as far up as the center of the greater curvature. The condition 
was definitely malignant and represented the carcinomatous form of leather- 
bottle stomach. The patient recovered from the effects of the operation 
but died 3 weeks later. (Fig. 4.) 

The operative appearance of the lesion in this case together with the 
widespread metastases tlrroughout the peritoneum and omentum strongly 
suggested the presence of a scirrhous carcinoma in this patient. Unfortun- 
ately no specimen was removed at the operation so that no sectional study 
was made to classify this case positively. 

Leather-bottle Stomach of the Scirrhotis Carcinomatous Type. Case 4. — 
R. L.E.T.,' a female, aged 56 years, consulted us 6 weeks following the 
discover^’’ by her family physician of a “serious trouble with her stomach” 
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during a complete examination for “'neuritis.” The patient presented no 
S3Tnptoms of gastrointestinal disease but due to the ad\ace given her 
became rather alarmed and worried and lost about 15 pounds in weight. 
The only positive finding on physical examination was an indefinite sausage- 
shaped mass palpable mainly to the left of the umbilicus and below it. 
The lower pole of the right kidney was palpable but the liver was not 
enlarged and no tender areas could be detected. The laboratory tests, 
including the_ Wassermann reaction, blood chemistry and picture, revealed 
no abnormalities. A fractional gastric analysis ^sclosed a true achylia. 
The Roentgen ray examination showed a small fish-hook stomach with a 
slight deformity in the pyloric region suggesting an ulcerative lesion. The 
colon was prolapsed and there was an 18-hour retention present in the 
terminal ileum. The diagnosis of carcinoma of the stomach was made and 
an exploratory laparotomy urged. At operation a small stomach with a 
marked tluckening of the pyloric third was found. A little more than the 
pyloric third of the stomach was removed and an end-to-end anastomosis 
was performed. On incising the resected portion of the organ no ulceration 
of the mucosa was noted, but there was considerable thickening of the sub- 
mucous and muscular coats. On microscopic examination the sections 
showed a scirrhous carcinoma. The patient made an uneventful recovery. 
When last heard from 2^ years following operation, she was still in good 
health. This is an example of a leather-bottle stomach of the scirrhous 
carcinomatous type with a 2| year’s cure following resection. 

Leather-bottle Stomach of the Scirrhous Carcinomatous Type. Case 5.— 
G. C. F., a male, aged 24 years, complained during the past 5 months of 
loss of weight (50 pounds), difficulty in swallowing, fullness, and discomfort 
following meals and occasional nausea and vomiting. Up to the onset of 
his present trouble, he had alwaj’^s enjoyed good health. His physical 
examination aside from the evident emaciation revealed nothing of impor- 
tance. The abdomen was generally quite sensitive to pressure but no definite 
masses and no enlargement could be detected. The laboratory tests were 
negative except for the presence of a true achylia gastrica. A Roentgen 
ray examination revealed a definite obstruction to both the liquid and 


breaded meal at the cardiac orifice of the stomach, there was also a narrow- 
ing in this region but no defects were noted. The stomach occupied a high 
position; it emptied rapidb'^ due to a patency of the pylorus and showed a 
'marked deformity over its entire length presenting an irregular tubular 
appearance suggesting a leather bottle stomach of the malignant type. 
An esophagoscopic examination disclosed a narrowing at the lower end of 
the esophagus but there was no evidence of malignancy. 

At operation a leather-bottle stomach was found together with a general 
carcinomatosis involving the liver, mesenteric glands and peritoneum. 
A section of a resected gland revealed the presence of a scirrhous carcinoma. 
Following operation the patient rallied for a few' weeks and was able to 
partake of a small amount of liquid nourisliment but gradually weakened 
inore and more, continued to lose weight and died 4 weeks later. (Fig. 5.) 

Leather-bottle Stomach of the Fibromatosis Type. CimE 6.— I. P., a 
woman, aged 56 years, complained of indigestion at various times for a 
number of j'ears; during the past 5 months her symptoms had become 
aggravated and there had been considerable nausea, vomiting, eructations, 
discomfort and pain at times following meals, together with a marked loss 
of appetite. She had lost 35 pounds in weight during the past few months. 
On examination the patient was found much emaciated, the abdomen was 
soft but no masses or tender areas could be detected. The gastnc contents 
presented a total achylia with considerable amounts of lactic acid. A 
Lentgen ray examination could not be undertaken as the patient seemed 
too ill. A diagnosis of carcinoma was made notwithstanding the absence 


of a palpable mass. 
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At operation, the stomach was found extremely small, not larger than 
the size of a fist, nonadherent and the wall thick and rigid. The pylorus 
was much contracted. The patient was so badly shocked that further 
surgerj’’ had to be abandoned and the abdomen was closed. It was quite 
evident that we were dealing with a case of leather-bottle stomach. She 
died within 2 days as the result of shock. At autopsy, a very small stomach 
was found measuring 8 cm. by 4 cm. The stomach wall was much thick- 
ened, the mucous membrane was thin and denuded; the strings of white 
fibrous tissue appearing through the mucosa. The muscular layer revealed 
the glistening fibrous bands especially marked. The pylorus was so con- 
tracted that an ordinary probe could only be forced through with difficulty. 

On microscopic examination the mucous membrane was found largely 
denuded, the submucous and muscular layers being much thickened by 
connective tissue gro'wth and many of the muscular elements destroyed. 
The glands had disappeared to a marked degree but in those areas in which 
they still remained, the epithelium was desquamated. No evidences of 
malignancy could be detected. (Fig. 6.) 

Leather-bottle Stomach of the Fibromatosis Type. Case 7. — R. E. C., 
male, aged 41 j'^ears, consulted us for indigestion winch first manifested 
itself 17 years previously. Tliis consisted mainly of pain and distention 
following the ingestion of food. Sixteen years ago an appendectomy was 
performed without great relief. Upon a dietetic and medicinal regimen 
the patient managed to remain fairly comfortable for 5 years when similar 
sjTTiptoms of greater severity recurred. A diagnosis of duodenal ulceration 
^vith mucous colitis was then made and his sjnnptoms were somewhat 
controlled -with belladonna, alkalies together with frequent feedings. 
Recently, notwithstanding these measures, the distress has become markedly 
aggravated. 

The examination now reveals an obese abdomen ^vith a slight enlargement 
of the liver and an exquisitely tender area in the midepigastrium. The 
laboratory tests presented no abnormalities with the exception of the pres- 
ence of a true achylia. The Roentgen ray investigation showed a retarda- 
tion of the barium meal at the cardia but no definite obstruction was 
obser\'^ed even following a breaded meal. The stomach appeared strikingly 
small, was of the cow-horn type, high position but shoAved no defects 
although the pylorus appeared somewhat narrow^ed. The peristaltic weaves 
seemed obliterated and the meal flowed rapidly through a gaping pylorus. 
The duodenal cap could only be visualized with difficulty and appeared 
somewhat flattened and directed posteriorly up under the gall bladder 
region. The presence of a small irregular stomach with symptoms of long 
duration and subsequent course suggested a leather-bottle stomach of the 
fibromatosis type. (Fig. 7.) 

Etiology. The etiology of the leather-bottle stomach of the car- 
cinoma plastica, as -well as of the scirrhous type, is necessarily 
unknown. On the other hand, such conditions as syphilis, alcohol- 
ism, cardiovascular disease, chronic gastritis have been considered 
as causative factors in the fibromatosis form. 

Leather-bottle stomach occurs usually in adults. Of Lyle’s"® 
126 cases, the largest number occurred between the 40th and 60th 
years. The average age of the 38 cases of Lyons'^ w^as 52 years. The 
disease is about twdce as frequent in males as females. 

It Avas observed in 3 males and 4 females in our series; the ages 
ranging from 22 to 56 years. 
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^ Symptomatology. The symptoms closely resemble those of car- 
cinoma of the stomach. The onset may be abrupt or may be pre- 
ceded by vague signs of indigestion. At first the sjonptoms are 
usually mild, consisting of anorexia, eructations and discomfort 
in the upper abdomen. These soon become more pronounced and 
are accompanied by fullness following small quantities of food, 
vomiting, abdominal pain, progressive loss of weight and strength 
, as well as marked anemia. The pain is frequen% of the ulcer type, 
that is, relieved by food and alkalies. 

According to Carnot-^ when the pyloric sphincter is not involved 
in the process, it remains in a state of continuous contraction and 
inasmuch as the stomach can only hold but small quantities, food is 
ejected as rapidly as it is consumed, often presenting the picture 
obseiA'ed in carcinoma at the cardia. If the pylorus, is however, 
involved it remains relaxed and the contents of the stomach pass 
rapidly through the orifice which continues unless stenosis is finally 
produced. 

On phj^sical examination an epigastric mass can usually be 
palpated which is hard but rarely tender. At times in advanced 
stages, the mass can be detected as a movable sausage-shaped tumor. 
A mass of this type was noted in but 2 of our 7 cases. 

The gastric analysis usually reveals an achlorhydria. Of 30 of 
Lyons’^ cases in which the gastric contents were examined, free 
hydrocliloric acid was absent in 22 and but 8 had free hydrochloric 
acid ranging from 6° to 32°. Lactic acid has been noted in a few 
instances. A true achjdia was present in all of our 7 cases. 

Diagnosis. The Roentgen ray presents the best method of deter- 
mining the presence of leather-bottle stomach. The stomach 
usually empties extremely rapidly in the diffuse form, appearing in 
the films as a narrowed tube with sharp outline. There is an entire 
absence of peristalsis. A filling defect is often observed involving 
a large area of the stomach. In the local form the pylorus is found 
narrowed and presents definite evidence of obstruction. There are 
no Roentgen ray signs differentiating carcinoma plastica from other 
forms of leather-bottle stomach; the picture is often not unlike that 
of other forms of cancer of the stomach. In fact, the diagnosis 
before operation is usually carcinoma; in one of Baumgartner’s* 
cases it was ulcer. In Lyle’s-® report of 126 cases the diagnosis was 
only correctly made in 2 instances. The diagnosis of leather-bottle 
stomach ..should be considered in adults Avho present a sausage- 
shaped mass in the epigastrium, a true achylia, loss of flesh and the 
suggestive Roentgen ray signs referred to above. 

Prognosis. The duration of life in leather-bottle stomach vanes 
greatly according to the type of lesion. In the 3S cases reported b^ 
Lyons" the average duration -was 23 months, the longest 15 yearn, 
the shortest o weeks. The average loss of weight was 21 pounds. 
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In Baumgartner’s* series of 4 cases, duration of symptoms extended 
over a period of 1 year; in ours, from a few weeks to 17 years. 

The symptoms of leather-bottle stomach are progressive, pyloric 
stenosis is common and unless surgical measures are instituted 
death occurs as the result of anemia, inanition, metastases and 
cachexia. 

Treatment. This is definitely surgical. Until this procedure can 
be undertaken, the patient should be given small, frequent, easily 
digestible meals. If the pyloric obstruction is not too marked, duo- 
denal feeding is indicated. In the light of our present knowledge 
of achylia gastrica in its relation to pernicious anemia, the question 
arises as to the value of liver feeding or ventriculin as a means of 
improving the general nutrition of the patient. 

Sooner or later, unless operation is undertaken, the disease will 
prove fatal. Pylorectomy or gastrectomy are the operations to be 
recommended whenever possible. Occasionally, gastroenterostomy 
has been performed. Of Ljmns’^ .33 cases at The Majm Clinic, in 
which 15 explorations, 3 gastroenterostomies and 15 resections were 
performed, there were 6 operative deaths. Of the 27 patients sur- 
viving operation 21 were dead. 

Conclusions. From a study of our cases as well as those recorded 
in literature, the following conclusions may be drawn. 

1. The term ‘ 'leather-bottle stomach,” as suggested by Wyard, 
should be reserved as a general term for a number of conditions 
which though similar in gross appearance, present, however, a 
varied pathology. Clinically, it is rarely possible to differentiate 
these types. 

2. This condition may present a local or diffuse involvement. 

3. The term "linitis plastica” should be discarded and a more 
appropriate term such as “carcinoma plastica” be substituted. 
This is represented by a small-cell epithelioid growth, having definite 
pathologic characteristics, the diagnosis of which cannot be made 
except following a most painstaking microscopic examination. 

4. The clinical as well as Roentgen ray manifestations of leather- 
bottle stomach are similar, no matter what the characteristic patho- 
logic changes may represent. These manifestations are largely 
those of carcinoma though there appears to be a type which is 
definitely not malignant. 

5. The carcinoma plastica and fibromatosis forms produce death 
by inducing profound anemia and malnutrition; the scirrhous car- 
cinomatous type largely as the result of metastases. 

6. The treatment is surgical; the only hope for a complete cure 
lies in radical surgery, either in the form of pylorectomy or gastrec- 
tomy. Occasionally palliative measures as gastroenterostomy may 
afford relief. 
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Fractukes of the Jaws. By Robert H. Ivy, M.D., D.D.S., 
F.A.C.S., Professor of Maxillo-facial Surgery, Graduate School 
of Medicine, and of Clinical Maxillo-facial Surgery, School of 
Dentistry, University of Pennsylvania, and Lawrence Curtis, 
A.B. M.D., D.D.S., Assistant Professor of Maxillo-Facial Sur- 
gery, Graduate School of Medicine, and School of Dentistry, 
University of Pennsylvania. Pp. 180; 177 illustrations. Phila- 
delphia: Lea & Febiger, 1931. Price, S4.50. 

The authors of this book are so well laiown from their previous 
publications and demonstrations on fractures of the jaws that their 
monograph may well be considered as authoritative on this subject. 
After thoroughly considering the anatomy of the parts and the 
symptoms and signs of fractures, a detailed discussion is given of 
the manner by which these fractures may best be handled. 

The approved methods of treatment of fractures of the mandible 
are fully described. The treatment by wiring is discussed and excel- 
lent illustrations show how the lower jaw may be splinted against 
the upper teeth. The authors give their own methods of reducing 
displaced fractures by elastic (rubber band) traction attached either 
to the upper teeth or to a metal stay incorporated in a plaster head 
piece. Proper emphasis is placed upon mouth hygiene in the various 
methods of treatment. 

The fractures of the maxilla and the zygoma are classified and 
appropriate treatment is described for each type. The chapter on 
Roentgenographic technique by Dr. Ennis clearly describes the 
approved methods of making Roentgen ray exposures for the indi- 
vidual types of fractures. Dr. Scogin gives an excellent chapter 
on the too-often-neglected dietary management of patients with 
fractures of the jaws. 

The book is written so that he who runs may read. The text is 
profusely illustrated showing clearly the methods of treatment 
described in it. At the end of each chapter is a summary of the 
methods of treatment outlined according to the type of fracture. 
The monograph makes avilable to the general surgeon, the dentist 
and others who treat these fractures, the results of many years of 
experience in dealing with them. It is without doubt the most 
complete and useful book in its subject which has yet been printed. 

L. F. 
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Text Book of Physical Therapy, Vol. I. By William Benham 
Snow. Pp. 708; 183 illustrations. New York: Scientific 
Authors’ Publishing Company, 1931. Price, 810.00. 

SCHOLARLY presentation of a book on physical therapy giving 
outlines of method and dosage is a well-known want. The present 
book is divided into a section of 20 chapters on the Constant and 
Static Current and the diseases to be treated with it; another sec- 
tion of 14 chapters on the physics, physiology and therapeutics of 
High Frequency Currents and a final section of 8 chapters on 
Electrosurgery. While the book undoubtedly contains much valu- 
able material, it attempts so much not strictly in its domain that 
more pertinent material is often inadequately treated. It also seems 
as if too widespread claims were made for treatment of various 
conditions that are usually considered to be better handled in, other 
ways. ' E. K. 


Health on the Farm and in the Village. By C.-E. A. Winslow, 
Dr. P.H., Professor of Public Health, Yale Scliool of Medicine, 
Pp. 281; illustrated. New York: The Macmillan Company, 
1931. Price, 81.00. 

This book is a review and an evaluation of a county health 
demonstration carried on with the cooperation of the Milbank 
Memorial Fund in Cattaraugus County, New York from 1923-1929. 
In addition the author considers tlie applicability of a similar com- 
plete public health program to other rural areas. The outstanding 
lesson, according to Dr. Winslow, is the "urgent importance, the 
great difficulty and the high cost of adequate health service for 
rural communities” (p. 16). To carry on such a program under 
reasonably comparable conditions would cost about 82.50 per 
capita. 

The detailed tables and the keen analysis probably make this 
statement tlie most thorough study not only of tlie experience in 
one county but of the problems involved in securing necessary 
health supervision for the rural population of the United States. 

A. F. 


Noguchi. By Gus Eckstein. Pp. 419; illustrated. New York: 

Harper & Bros., 1931. Price, 85.00. 

Unquestionably one of the most picturesque figures among 
medical investigators of this century, Noguchi explored realms still 
too little mastered to permit any worth-while attempt at evaluation 
today Perhaps this is the justification for tlie colorful way m which 
his present biographer has chosen to envisage his subject. Approach- 
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ing perilously near the prevalent fictional type of biography, which 
is bad at best but most pernicious if applied to scientists, the author 
has chosen to dramatize in jazzy style the man and the eccentricities 
of his startling career. 

Born a peasant farmer’s son in 1876, at the age of 3 Seisaku (who 
later clianged his name to Hideyo on reading of a cliaracter named 
Seisaku who came to a bad end) so badly burned hands and feet that 
one hand remained permanently mutilated, though they were far from 
the stumps that the author alludes to (p, 53). The worst hand was 
later “reconstructed” by an enlightened provineial doetor— whence 
his stimulus to study medicine— and was an efficient aid to its 
owner’s marvellous technical skill, as I can personally testify. 
Noguchi’s financial difiiculties in completing his medical studies, 
his ability to squander borrowed money, his ehance encounter with 
Dr. Simon Flexner at Kitasato’s Institute, which was later to bring 
him to Philadelphia first as assistant then as Demonstrator in 
Pathology at the University of Pennsylvania and to start him on 
Snake Venoms with Weir Mitchell, all are entertainingly and 
apparently accurately told. While Noguchi was in error in writing 
that “there is a rule not to employ foreigners” at the University, 
funds were scarce but were eventually proeured through Dr. 
Mitchell. Within a year the Rockefeller Institute was organized 
with Flexner as its head, so Noguchi was sent on a Carnegie Fellow- 
ship to Madsen’s Serum Institute at Copenhagen, before taking up 
his work at the new Institute which was to continue until his 
tragic death “in line of duty” in West Africa in 1928. 

Noguclii’s work on venoms stands firm and with his fertility in 
developing technical methods is sufficient to rank him one of the 
most influential bacteriologists of his day. Even though his work 
on trachoma and rabies, the globoid bodies of poliomyelitis, the 
cultivation of the Spirocheta pallida, and the spirochete that he 
thought was the cause of yellow fever still must await evaluation, 
his accepted contributions are more than sufficient to assure him 
lasting fame. 

Of the man himself, Eckstein has given an inclusive, forcible and 
colorful picture. His tremendous energy when aroused, alternating 
with periods of “incredible laziness,” his oriental artistry, his 
absorbing passion for research, his vivid love of life receive sympa- 
thetic and efficient handling by a friend who has given loving care 
to his work. 

Noguchi’s imaginative fancy runs through many passages quoted 
from his correspondence: “At that time I will be in the springtime 
of 27 or 28, with blood and spirit in vigor, and that is not too late 
to shake my arms around and to feel heaven and earth too small.” 

. . . “I cannot speak yet concerning my final purposes and 

desires, but once I go abroad and succeed, I will speak again. If I 
speak before, it is forcing the bud unwillingly and there is no per- 
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fume, notliing. Therefore silence is the flower. Please be sure to 
cover this from those not concerned.” “If it falls before it blooms 
. what is the plum blossom?” “At my parting you showed me kind- 
ness like sea and mountain. . . '. Colds are source of every dis- 
ease, so I hope the master will take care of honorable wife. 

Please remember me to all who have eaten out of the same kettle. 
With bent neck.” 

His reply to a request for biographical details is also illuminating. 
“Born, practiced dentistry, studied medicine, taught physiology, 
learned not much; read two or three men, learned a little; came to 
know two or three women, learned a good deal; made friends with 
two rats, learned prodigiously; wrote about the rats, continued to 
write.” , E. K. 


An Introduction to Gynecology. By C. Jeff Miller, M.D. 
Professor of Gynecology, Tulane University Scliool of Medicine. 
Pp. 327; 117 illustrations. St. Louis: The C. V. Mosby Com- 
pany, 1931. Price, S5.00. 

As the title indicates, this book is merely supposed to be for the 
student who is beginning his course in gynecology and was written 
because the author was convinced that such students lack the ability 
to use the more extensive works selectively. Therapy is not dis- 
cussed because the author believes that the treatment of disease 
is no concern of the junior student. The book- well fills the gap 
between a simple outline and the usual textbook and is replete with 
present-day views on gynecology, especially in the sections devoted 
to physiology and internal secretions. The illustrations, although 
practically all taken from otlier standard books on the subject, are 
adequate for a treatise of this size except in the section on the 
development of the female genital organs. This subject, which is 
usually quite confusing to students, could be better elucidated by 
one or two carefully selected diagrammatic sketclies. His students, 
for whom the book was compiled, can be thankful to him for the 
efficient manner in which he has selected the latest thoughts of the 
foremost gynecologists and incorporated them in sucli a small book. 


Recent Advances in Pulmonary Tuberculosis. By L. vS. T. 
Burrell, M.A., M.D. (Cantab.), F.R.C.P. (Bond.), Senior 
Physician to Royal Free Hospital. Pp. 240; 49 illustrations. 
Second Edition. Philadelphia: P.'Blakiston’s Son & Co., Inc., 
1931. Price, $3.50. 

In the preface to the first edition of this book- the author says 
“hlost of the book deals witli treatment, and no attempt has been 
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made to describe physical signs or morbid anatomy, because the 
work is intended for practitioners and senior students and not as an 
examination textbook.” In the preface to the second edition he 
says “The book is intended to .bring to the notice of the practitioner 
and' senior student the recent advances in our knowledge of tuber- 
culosis and is not a treatise for the specialist.” 

. With these limitations the book hardly lives up to its title for 
about two-thirds of the space is devoted to treatment, the other 
third being given to a mere statement of certain fundamental and 
well proven facts about tuberculosis in general. Also the word 
“Recent” must not be taken too literally as the new treatments dis- 
cussed were first proposed 10 to 20 years ago, but after all this is in 
keeping with the general tempo of a disease the treatment of which 
is measured in years. 

Pneumothorax is treated at some length but the other methods 
of treatment referred to are given only two or three pages at most. 
The most recent advance in the surgical treatment of pulmonary 
tuberculosis, namely phrenicectomy and thoracoplasty, are only 
referred to very briefly. In all this the author voices his own experi- 
ence and quotes from his own cases to an extent that makes it 
impossible to consider this a broad cross section of general opinion 
on the subjects'discussed. R. E. 


BOOKS RECEIVED. 


NEW BOOKS. 

A System of Bacteriology in Relation to Medicine. Vol. 9. Technical 
Methods — General Index. By various authors. Pp. 363; 86 illustrations. 
London: Medical Research Council, 1931. Price, £ 1.1.9 for this 
volume; for the set £ 8.14.9. Obtainable in the United States at British 
Library of Information, 5 E. 45th St., New York City. 

The Surgical Clinics of North America, Vol. 11, No. 5 {Pacific Coast Stirgical 
Association Numher, October, 1931). Pp. 279; 109 illustrations. Phila- 
delphia; 'W. B. Saunders Company, 1931. 

Tables of Food Values. By Alice "V. Bradley, B.S., Supervisor and Instruc- 
tor of Nutrition and Health Education, State Teachers College, Santa 
Barbara, Calif. Peoria, Illinois; The Manual Arts Press, 1931. Price, 
82.00. 

Simplified Diabetic Management. Bj’- Joseph T. Beard wood, Jr., A.B., 
M.D., F .A.C.P., Chief of Diabetic Clinic and Associate Visiting Physician, 
Presb 3 d;erian Hospital in Philadelphia, and Herbert T. Kelly, M.D., 
A-A.C.P., Associate in Diabetic Clinic, Presbj'-terian Hospital in Phila- 
delphia. Pp. 191 ; 7 illustrations. Philadelphia: J. B. Lippincott 
Compaiw, 1931. Price, S1.50. 
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Lezioni di Medidna -Biologica. By C. Mahtelli. Pp. 548; illustrated 
Naples: Edizioni Rinascenza Medica, 1930. 

The Early History of Yellow Fever. By Henry Rose Carter MD 
Assistant Surgeon-General (Retired) United States Public Health Sendee! 
Edited by Laura Armistead Carter and Wade Hampton Frost 
Pp. 308; 5 illustrations. Baltimore: The Williams & Wilkins Comnanv' 
1931. Price, S5.00. 

Physidans’ Marrnal of Birth Control. By Antoinette F. Konikow, M.D. 
Pp. 245; illustrated. New York: Buchholz Publishing Company, ig’si! 
Price, S4.00. b p 

The Child from One to Six. His Care and Training. Publication No. 30. 
Pp. 150; illustrated. Washington: U. S. Department of Labor Chil- 
dren’s Bureau, 1931. 

A useful, practical guide that should have wide distribution in American homes. 
Pathology, Bacteriology and Applied Immunology for Nurses. By Robert 
A. Kildufpe, A.B., A.M., M.D., F.A.S.C.P., Director Laboratories, 
Atlantic City Hospital. Pp. 324; 112 illustrations. Milwaukee: 
The Bruce Publishing Company, 1931. Price, $2.50. 

A Text-hook of Neuro-anatomy. By Albert Kuntz, Ph.D., M.D., Professor 
of Micro-anatomy in St. Louis University School of Medicine. Pp. 359; 
197 illustrations. Philadelphia: • Lea & Febiger, 1931. Price, $5.50. 

Medical Films and Thdr , Sources. By William F. Kruse. Chicago: 
Bell & Howell Company, 1931. Gratis. 

A survey of 538 reels of 16-mm. films on medico-surgical subjects with infor- 
mation as to how they may be obtained. 

The Foundations of Medical History. By Sir D’Arcy Power, K.B.E., 

• F.R.C.S. (Eng.), Consulting Surgeon to St. Bartholomew's Hospital, - 
Honorary Librarian of the Royal College of Surgeons, etc. With an 
Introductory Note by William H. Welch. Pp. 182; 3 illustrations. 
Baltimore: The Williams & Wilkins Company, 1931. Price, $3.00. 

The Medical Clinics of North America, Vol. 16, No. 2 {Philadelphia Nxmher, 
September, 1931). Pp. 303; 37 illustrations. Philadelphia: W. B. 
Saunders Company, 1931. 

Medical Administration of Teaching Hospitals. By Emmet B. Bay, M.D. 
Pp. 136. Chicago: University of Chicago Press, 1931. Price, $2.00. 

Nucleic Acids. By P. A. Levene, The Rockefeller Institute for Medical 
Research, and Lawrence W. Bass, Mellon Institute of Industrial 
Research, now Assistant Director of Research, The Borden Company. 
Pp. 337; 14 figures. New York: The Chemical Catalog Companj', Inc., 
1931. Price, $4.50. 

Annals of the Pickett-Thomson Research Laboratory, Vol. 7, J ^dy, 1931 . Pp. 
441; 35 plates. Baltimore: The Williams & Wilkins Company, 1931. 
Price, $10.00. 

Surgical Pathology of Prostatic Obstructions. By Alexander Randall, 
M.A., AI.D,, Professor of Urologj^ University of Pennsylvania. Pp. 267; 
illustrated. Baltimore: The Williams & Wilkins Company, 1931. 
Price, $7.00. 

Recent Advances in Allergy. By George W. Bray, M.B., Ch.M. 
(Sydne30, Asthma Research Scholar, The Hospital for Sick Children, 
London. With Foreword by Arthur F. Hurst, M.A., M.D. (Oxon.), 
FRCP., Senior Phj’sician, Guy’s Hospital; Chairman Medical Adwsory 
Committee, Asthma Research Council of Great Britain. Pp. 4.32; 9S 
illustrations including 4 colored plates. Philadelphia: P. Blakiston s 
Son & Co., Inc., 1931. Price, S3.50. 
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Infection in the Epidemiology of TJndulant Fever in the General 
Population and in Selected Groups in Iowa.— It has been observed that 
occasionally in individuals in whom there is no evidence of undulant 
fever there will be found positive agglutination reactions, although in 
the majority of instances there is a close relation between the clinical 
evidence of the disease and the positive agglutination. In borderline 
cases, liowever, it should be necessary to know, in order properly to 
interpret the results, the incidence of infection in the general population. 
Jordan (J. Infcc. Dis., 1931, 48, 526) studied the results of agglutina- 
tion tests on specimens of blood serum giving negative Wassermann 
reactions which would represent the general population. The sera of 
a group of people who had come in close contact with presumably 
infected cattle were also tested. These persons represented veterin- 
arians, healthy emplojmes of packing liouses and a selected gi’oup who 
used raw contaminated milk. This latter group was selected because 
of the fact that it is very generally assumed that Brucella infection is 
transmitted through either direct contact with livestock or through 
the consumption of raw dairy products. In the present study there 
were used 1026 sera sent to the state laboratory for Wassermann tests. 
In this series there was no agglutination in approximately three-fourths 
of instances, but in about 25 per cent there was partial or complete 
agglutination in lower dilutions, while 0.3 per cent showed agglutination 
at 1 to 40 and 1 to 80. A questionnaire was sent to the physicians 
who sent these sera in asking for information regarding the people 
who showed partial or complete agglutination. One hundred seventy- 
six of these were answered. Tlie great majority of these indii'iduals 
had no contact with livestock, but it was found that contagious abortion 
of cattle was prevalent in 25 per cent of the cows in that community 
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and in 14 per cent infection was present in hogs. In only 3 instances 
was a past history given of an afebrile attack which might have been 
undulant fever. From these studies it is deduced that since nearly 
•8 per cent of the general population has no contact with livestock, 
presumably the use of raw dairy products accounts for their agglutin- 
ations for Brucella. A group of veterinarians was studied. One hundred 
and twenty sera were examined, 66 of which were negative and 54, or 45 
per cent, showed partial or complete agglutination in dilutions of 1 to 5 
to 1 to 40, 5 per cent showing partial or complete agglutination in the 
last dilution. As the veterinarians definitely showed a higher agglutin- 
ation ratio than the general population, it was assumed that this is 
due to the gi-eater contact vdth cattle. With the workers in packing 
houses the figures were even more striking. Of 220 sera 152 were 
negative, whereas tire remainder showed a relativelj’^ high agglutination 
titer, 14 per cent showed a complete agglutination in 1 to 80 to 1 to 1280. 
In this group 14 gave a definitely suggested history of undulant fei'er. 
In a group of individuals that were using a milk supply that was known 
to be contaminated, 70 per cent showed no agglutination and the 
remainder partial or complete agglutination in titers from 1 to 5 to 
1 to 640. Infection with Brucella melitensis under any circumstance 
seems to depend upon the amount of raw dairy products consumed, the 
ratio of exposure and the number of organisms ingested. In addition to 
the deductions already drawn, Jordan raises the question as to whether 
or not natural immunitj’^ may not be a factor, particularly in children, 
which might e.xplain a large number of reactions which showed “no 
agglutination.” 
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Tumors of the Extrahepatic Bile Ducts.— Shapiro and Leiwen- 
DAHL (A?iJi. Svrg., 1931, 94, 61) say that a clinical and pathologic study 
is presented of i5 cases of tumor of the extrahepatic bile ducts. These 
included 1 amputation neuroma of the cystic duct, 1 solid adenoma, 
1 congenital cyst and 12 carcinomas. According to this material car- 
cinoma of the extrahepatic bile ducts was twice as frequent as carci- 
noma of the gall bladder and three times as common as carcinoma of the 
head of the pancreas. It should be given, therefore, greater considera- 
tion in the differential diagnosis of lesions of the porta hepatis. The 
clinical course, especially that part of it viiich was sei'ere enough to 
demand medical treatment was brief. The clinical syndrome was 
usually a typical jaundice and was usually not the first symptom. _ It 
was usually not painless and it was not always steadily progressive. 
The clinical picture was often masked by symptoms arising from acci- 
dental complications, particularly duodenal ulcerations or from rnetas- 
tases The tendency of these tumors to colloid degeneration with 
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numerous goblet eells is an expression of the original intestinal char- 
acter of the bile-duct epithelium. The frequency of duodenal compli- 
cations is noteworthy. Metastases were common, extensive and wide- 
spread and in some cases dominated the clinical and pathologic picture. 
Small as they are, contrary to current conception, these tumors send 
out metastases long before they announce their o^vn presence. This may 
account for the present ungratifying permanent results of radical 
resection. 


The Treatment of Lung Abscess and Empyema by Packing. — 
Connors (Anii. Surg., 1931, 94, 38) state that the pleural cavity is 
cleaned within 24 hours and remains grossly clean until the cure is 
effected. By the old method change of dressings daily or twice daily 
was necessarj'' or else extensive apparatuses were employed. Even with 
the simple procedures close attention to details was necessary. By this 
method dressings are changed at comparatively infrequent intervals 
and may be forgotten for several days. The introduction of tubes is 
unnecessary and therefore a source of pleural irritation is removed. 
It is well knovm that drainage will continue as long as a tube is allowed to 
remain in a sinus. It is also noteworthy that no cases of osteomyelitis 
of the rib developed in the cases since there was no tube to rub for 
days against a rib adjacent to a tlioracotomy wound. It prevents the 
discomfort which may be due to a mobile mediastinum by fixing it. 
In several cases when the tight packing was removed discomfort was 
experienced which was relieved by the reinsertion of the packing. The 
large thoracotomy wound with the help of the Cameron light permits 
of a perfeet inspection of the pleural cavity and allows the operator to 
remove all fibrin and break up the necessary adhesions and pockets. 
And not least interesting it has allowed a clear view of the mechanism 
of the cure of the empyema cavity and has helped improve the methods 
directed toward cure. 


Collateral Respiration in the Lung. — Allen and Lindskog {Sicrg., 
Gynec. and Obst., 1931, 53, 16) declare that the branches of the bronchial 
tree in a single lobe of the lung intercommunicate at the periphery in 
such a manner as to permit the transfer from one to another of gases, 
fluids and particulate matter. The process of transfer is referable both 
to diffusion and to passage through minute openings, but this point 
requires further investigation. The airways of two neighboring lobes 
do not so communicate. This bears economic significance to respira- 
tory function after bronchial obstruction; for a lobule of lung with 
centrally obstructed bronchus may yet breathe satisfactorily by using 
the peripheral interconnections witli adjacent free lobules. This 
function is termed collateral respiration. Collateral respiration plays 
two economic roles in the lobular form of bronchial obstruction, namely, 
diat of preventing the development of atelectasis and that of rendering 
important assistance to the bronchoeliminative forces. Collateral 
respiration may be excluded by closure of those ainvays along the 
margins of the obstructed lobule, which have to do with the inter- 
communication. This may result from blockage with secretions or 
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other materials or from shutdo^vn during periods of shallow breathing. 
The latter -circumstance is probably a factor in the pathogenesis of 
postoperative atelectasis. 

^Carcinoma of the Breast in the Young— Lee (Arch. Surg., 1931, 23, 
85) claims that cancer of the breast in young women is a much more 
menacing disease than it is in mid-life or in old age. The course is often 
di-amatic in its rapidity, almost simulating an infectious process. When 
the first symptom is a diffuse enlargement of the breast, a redness over- 
lying tlie mammary gland or pain, surgical intervention is futile. A 
more careful examination of younger as compared to older women must 
be exercised before radical operation is undertaken. Early recurrence is 
more frequent in younger tlian in older women and indicates either a 
poorly chosen case for surgical intervention or poor surgical technique 
or both. In many of these patients reliance must be placed entirely 
on radiation therapy. In well-chosen cases well-planned adequate 
irradiation combined with carefullj’^ performed radical amputatioil 
yields the best results. 
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For and Against the Nirvanol Treatment of Chorea Minor. Goebel 
(Dcnisch. Med. Wchnschr., 1931, 57, 1313) presents a clear discussion 
of the advantages and disadvantages connected with the treatment 
of chorea minor by nirvanol (phenylaethylhydantoin). He points 
out from his own experience and that of a number of others that the 
appropriate administration of this drug yields better results in the 
treatment of chorea than are given by any other means yet employed. 
Its administration not only controls the symptoms of chorea but there 
is strong evidence to show that it greatly diminishes the frequency of 
the development of endocarditis. The most satisfactory plan of treat- 
ment is the administration of large daily doses of nirvanol, which are to 
be continued up to the beginning of so-called nirvanol sickness but in 
no event for longer than 12 days. Against the striking therapeutic 
value of nurvanol are, however, a number of serious objections. Among 
these there is the fact that the drug must be_ pushed to the point of 
developing moderately severe intoxication manifested by skin eruption, 
high temperature and a pronounced leukopenia. In the majority of 
cases cessation of administration is followed within a comparatively 
few days by subsidence of these manifestations, but in some they are 
certain to progress and in others, after subsidence of the symptoms, 
their recurrence may take place spontaneously. There is conclusive 
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evidence that the leukopenia is due to a definite depression of bone- 
marrow function. Along with the other symptoms mentioned there are 
also anginal manifestations in the throat, stupor, muscular cramps, 
cyanosis and frequently inflammation of the submaxillary glands. 
Definite instances of nephritis are furthermore encountered as a result 
of the actions of nirvanol and in several instances these have lead to 
death of the patient. The author concludes that, although nirvanol 
has proved to be a most valuable therapeutic agent in chorea minor, 
its administration is associated with such severe manifestations of dis- 
comfort and even with such risks of serious or fatal intoxication that 
its use cannot be recommended except in severe cases and then only 
after all other remedies have failed. 


The Effect of Roentgen Rays in the Treatment of Bronchial Asthma, 
Eczema and Hay Fever. — The reports of the effect of Roentgen rays 
on certain allergic conditions is based mainly on animal experiments 
and seattered case reports. Schrew and Willms {Munchen. Med. 
Wchnschr., 1931, 20, 832) confirm, on the basis of their observations 
on patients, the beneficial effect of Roentgen rays on bronchial asthma, 
eczema and hay fever. Of the 9 cases with hay fever treated 6 were 
“ cured,” 1 improved and 2 remained unchanged. The authors claim “ 
that the therapeutic effects were not due to psychic influence. The nose 
and the mediastinum were the areas exposed to Roentgen rays in these 
patients. Of the 14 cases with bronchial asthma receiving treatment 
over the mediastinum, 8 were cured, 4 showed improvement, and 2 
remained unchanged. Of 14 cases with eczema and evidence of cutane- 
ous hypersensitivity following Roentgen ray treatment, 9 showed a 
diminished cutaneous reaction, in 4 the reaction was unaltered and in 
1 it was more intense. The authors claim that in these conditions the 
Roentgen rays produce a desensitization. 
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Pertussis.— Magee (J. Am. Med. Assn., 1931, 97, 922), feels that 
rectal ether is the treatment of choice for pertussis in view of the con- 
sistently good results obtained witli it and the ease of its administration. 
When ether was used alone or in conjunction with other methods such 
as vaccines and ephedrin it gave rise to a greater reduction in leuko- 
cytes per day tlian the other commonly used methods. As a preventive 
measure, rectal ether was of no value in 10 cases in which it was used 
for prophylaxis. The constant bathing of the respiratory mucous 
membrane with a weak solution of ether probably accounts for its 
favorable results. Rectal ether greatly ameliorates the severity of 
pertussis and shortens its course, especially when begun in tlie paroxys- 
mal stage. Its influence is greater among children over 1 year of age. 



, 870 


. PROGRESS OF MEDICAL SCIENCE 


White and differential blood counts and isolation of the Bordet-Gengou 
bacillus give two reliable aids in arriving at an early diagnosis of per- 
tussis. The latter method furnishes a means of enforcing a scientific 
quarantine and is a means of reducing tlie incidence of the disease. 
While rectal ether is not considered a specific for pertussis and while 
it may add little to the armamentarium for that disease, its simplicity 
and its effectiveness from tire standpoint of symptomatic relief justify 
its use until a better form of treatment is found and proved superior. 

Cod-liver Oil Emulsified in an Extract of Germinating Grains: Its 
Tolerance by the Infant Gastrointestinal Tract and Its Prophylactic 
Value.— Jarvis {Arch. Ped., 1931, 48, 502) found that deficiency disease 
prophylaxis became more efficient when vitamin sources are combined in 
a mixture of such tolerance to the infant’s gastrointestinal tract as to 
permit its early and continued routine use during the early months of 
life, during which time hesitancy is usually encountered in undertaking 
such a procedme with the more common diversified sources of such 
administration. An emulsion of cod-liver oil in a concentrated extract 
of the germinating grains of wheat, oats and malted barley was found 
to be 'exceptionally well tolerated by the infant’s gastrointestinal tract. 

' This emulsion contained vitamins A, B and D but lacks vitamin C, 
which should be added by adequate doses of orange and tomato juice. 
Although containing 30 per cent by volume of cod-liver oil, tins mixture 
yields a vitamin D potency equal to that of the pure cod-liver oil. 
TJiis is probably due to the greater availability in assimilation due to 
the complete emulsification by the gastrointestinal tract and also pos- 
sibly due to a coordinating activity of the A and the B factors. 


The Early Diagnosis of Rheumatic Heart Disease in Children. — 
Seham, Shapiro, and Hilbert {Am. J. Dis. Child., 1931, 42, 503) 
states that in 809 patients admitted during a period of 7 years, 46 per 
cent of the cases were diagnosed as organic heart disease and 54 per 
cent as “ no heart disease.” Of 379 cases of organic heart disease, IS 
per cent were congenital lesions of the heart, 74 per cent were rheumatic 
in origin, 3.6 per cent were due to other causes and 4.4 per cent were 
undiagnosed. For early diagnosis of heart disease of rheumatic origin 
all available methods were necessary. The problem of differential 
diagnosis revolves around chiefly the children who present the following 
symptoms: systolic murmur, witii or without circulatory signs or symp- 
toms; rheumatism and a systolic murmur that has escaped carditis; 
rheumatism and a systolic murmur that ultimately develops into chronic 
endocarditis; and congenital heart disease, especially patency. Accord- 
ing to the statistics of tliis study, the most reliable means of diagnosis 
was history, A questionnaire was found to be more effecti^'e than 
informal questioning. Rheumatism alone caused 39.3 per cent of rheu- 
matic heart disease. Rheumatism in combination with other causes 
was responsible for 83.1 per cent. Growing pains alone accounted for 
3 per cent. The roentgenogram taken at a distance of G feet was found 
to be as reliable metliod for the practical purpose of diagnosis as the 
orthodiagram. The 50 per cent cardiothoracic uide.x that is used as 
normal standard was found to be statistically not reliable. In 06 per 
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cent of normal children the cardiothoracic index is between 44 and 
50 per eent, and the remaining 33 per cent fall between 41 and 51 per 
cent. In 25 of 100 consecutive examinations of normal children, one is 
likely to find a cardiothoracic index of over 50 per cent. A positive 
esophogram reveals a dilatation of the left auricle. This does not appear 
in children with congenital heart disease, in those with miscellaneous 
heart disease or in normal children. The esophographic results were 
positive in 55 per cent in cases diagnosed as mitral regurgitation. In 
this group the esophogram is more sensitive than auscultation. It 
gives positive observation in 67 per cent in the group diagnosed as 
double mitral disease and 77 per cent in those double mitral disease 
and aortic regurgitation. The so-called funetional tests are of no value 
in determining the myocardial sufficiency of the heart. 


DERMATOLOGY AND SYPHILIS 


tJNDEH THE CHAHGE OP 

JOHN H. STOICES, M.D., 

PROFESSOR OF BERMATOLOGY AND SYPHILOLOGY, SCHOOL OP MEDICINE, 
UNIVERSITY OF PENNSYLVANIA, 

AND 

VAUGHN C. GARNER, M.D., 

•ASSISTANT PROFESSOR OP DERMATOLOGY AND SYPHILOLOGY, SCHOOL OF MEDICINE, 
, UNIVERSITY OF PENNSYLVANIA. 


An Appraisal of the Newest Arsphenamin Synthetic, Bismarsen, in 
the Treatment for Syphilis, Based on 7666 Injections in 341 Cases 
During 5 Years.— Stokes, Miller and Beerman {Arch. Dermal, and 
Syph., 1931, 23, 624) summarize a 5-year study of bismarsen. Some 
of their most important conclusions are as follows; (1) Local reaction 
to intramuscular injection (the only route) occurs following 2 per cent 
of injections as stiffness and moderate pain, most marked on the second 
or third day. It is largely controllable by prolonged massage, good 
technique and hot applications. (2) Systemic reactions occur following 
0.5 per cent of injections, or in 11 per cent of patients, and include 
nitritoid crises, mild gastrointestinal reactions and cutaneous reactions. 
(3) The incidence of primary exfoliative dermatitis is 1 case in 5500 
injections — about that of neoarsphenamin and less than that of other 
arsphenamins. (4) Three cases of jaundice have thus far been reported 
and no cerebral accidents. (5) Herxlieimer effects are comparatively 
insignificant or absent. (6) The effect on the Wassermann reaction in 
early syphilis is excellent and lasting. (7) The proportion of all forms 
of relapse was 12 per cent in early syphilis as compared with from 20 to 
40 per cent in a carefully studied series treated with other drugs and 
modern systems. (8) Intermittent is less effective than continuous 
treatment with the drug. Two injections a week of 0.2 gm. are prefer- 
able in early syphilis to a total of 40 to 60 treatments, usuallj' followed 
by bismutli. (9) The greatest promise for bismarsen is in early sj^philis. 
In cutaneous, mucosal and osseous gumma bismarsen is slower than 
other arsphenamins and is not recommended. In prenatal syphilis 
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the action of the drug, while not fully appraised, seems disappointing. 
It IS not advisable in cases of interstitial keratitis because of its slowness 
of action. (10) Bismarsen is a safe and effecti^'e drug in the treatment 
of patients with the aortic types of vascular syphilis. The initial dose 
in such cases should not exceed 0.05 gm. (H) 50 per cent of patients 
with nonparetic types of neurosyphilis had blood and spinal fluid 
reduced^ to normal by mixed forms of standard treatment, preponder- 
antly bismarsen.^ There was relatively little influence noted on the 
paretic formula in the spinal fluid. (12) Fair, to good symptomatic 
improvement occurred in meningeal headache and lightning pains in 
tabes. 


Erythema Infectiosum.—LAWTON and Smith {Arch. hit. Med., 1931, 
42, 28) report an epidemic of 97 cases of erythema infectiosum occurring 
in Granford, Conn. The epidemic was similar in all respects to pre- 
viouslj’^ reported outbreaks. Erythema infectiosum seems to be a 
distinct clinical entity and all evidence points to its being transmitted 
from person to person, although tlie mode of transmission and the 
etiology of the disease are unknoivn. Experimental work is cited, all 
of which is negative. Clinically the characteristic features are the 
rashi its distribution, the evanescence, the relatively long duration and 
the absence of sj^ptoms, ^ There is usually no leukocytosis but a 
tendency'' toward eosinophilia and a relative lymphocytosis. 


GYNECOLOGY AND OBSTETRICS 


UNDER THE CHARGE OR 

CHARLES C. NORRIS, M.D., 

PROFESSOR OP OBSTETRICS AND GYNBCODOGY, SCHOOL OP MEDICINE. 
university of PENNSYLVANIA, PHILADELPHIA, PA., 

AND 

FRANK B. BLOCK, M.D., 

surgeon, JEWISH HOSPITAL, PHILADELPHIA. 


Cancer of the Cervix. — Clinically,^ Deaver {Ann. Surff., 1931, 94, 
381) dmdes cancer of the cer\ax mto three groups: tlie operable, 
questionably operable and the inoperable. The operable group includes 
those where' the cervix is hard and nodular, perhaps enlarged, and where 
the tissues are friable, but there is as yet no ulceration or ei’idenco of 
metastasis. He considers these the most favorable cases for complete 
hysterectomy with removal of tlie glands with the expectation of a very 
low mortality. Where there is ulceration of the cervix with exuberant 
<wanulations which bleed freely to the slightest touch and there is no 
palpatorv infiltration in the broad ligaments he uses rmliuni and later 
performs' complete hysterectomy. Such cases are considertvl question- 
ably operable but he believes they present a fairly good temporary 
outlook. Sooner or later, however, most of them return with «n'o''e- 
ment of the broad ligaments and then deep Roentgen ray treatment i.s 
given but usuallv with little benefit, mere the entire vaginal cervix is 
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diseased lie advises radium and deep Roentgen ray therapy and although 
they improve locally, eventually- all die' of the disease. A survey of the 
end results of 140 cases treated in the Lankenau Clinic shows that the 
expectancy of life is somewhat better after operation than after irradia- 
tion alone. The mortality of the entire gi’oup wa§ 57.8 per cent. 
Eighty-three receii'^ed radium only with a mortality of 70 per cent; 
IS were treated by operation and radium with a mortality of 55 per 
cent, while the 39 treated by operation alone showed a mortality of 
33.3 per cent. On the-other hand, in view of the fact that many cases 
are hopeless when first seen, radium treatment is less distressing than 
operation and provides temporary improvement and he believes that 
radium is also of value in bringing some cases to a state of operability. 
Nevertheless, he is not very enthusiastic about irradiation. He has 
never seen an adenocarcinoma cured by this means and in the cases that 
have advanced to the stage of infiltration of the broad ligaments he has 
never seen dissipation of the infiltrate although pain has sometimes 
been relieved. In view of tlie fact that in about 40 per cent of the cases 
the regional glands are already cancerous when the patients come for 
treatment and that the radiologist cannot tell beforehand whether or 
not the glands are involved, he may treat cases in which radium is use- 
less and thus deprive them of the benefits of surgery which the author 
believes may effect a cure in about 25 per cent of cases with glandular 
involvement. Therefore, he belieA'es that the time has not yet arrived 
to discard surgery in the treatment of cancer of the cervix but rather 
give the operable cases the advantages of surgery and allow the inoper- 
able ones the consolation of irradiation. While the opinion of such a 
preeminent surgeon as Deaver is entitled to careful consideration, it 
should be remembered that it is at variance with the teachings of most 
of the larger clinics where the radical operation for cervical cancer 
remains only as a memory of historical interest. 


OPHTHALMOLOGY 


UNDEU THE CHARGE OF 

WILLIAM L. BENEDICT, M.D., 

HEAD OF THE SECTION OF OPHTHAI/MOLOGY, MAYO CLINIC, ROCHESTER, MINN., 

AND 

H. P, WAGENER, M.D., 

ASSISTANT PROFESSOR OF OPHTHALMOLOGY, MAYO FOUNDATION, ROCHESTER, MINN. 


The Eye in Diabetes. — According to Asciier {KUv. Wchnsclir., 1931, 
10, 1407) normally the- sugar content of the aqueous is somewhat lower 
than that of the blood. In diabetes, the sugar content rises; but varia- 
tions, either rise or fall, do not occur as rapidly as in the blood. The 
aqueous becomes relatively acid, loses some of its buffer substances 
and contains considei’able acetone. These chemical changes are appar- 
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entlj' responsible for tire degeneration of the posterior surface of the 
iris, for the variations in refraction of the lens, and for the development 
of diabetic cataract. _ Cliaracteristic of diabetes is the edematous swell- 
ing oi the pigment epithelium of the iris as a result of which pigment is set 
free into the aqueous in the course of intraocular operations. Rnbeosis 
iridis, noninflammatory new vessel formation in the sphincter portion 
of the iris, is also characteristic of diabetes. This always leads to glau- 
coma. Tivo forms of iritis also occur, one metastatic from suppurations 
elsewhere in the body and another probably dependent on metabolic 
, changes. Atropin is sometimes ineffective in the treatment of diabetic 
iritis, particularly during the use of insulin. Changes in pupillary 
reactions are very rare in diabetes; disturbances of accommodation 
are more frequent, due either to weakness of the ciliary muscle or to 
changes in tlie lens substance. Changes in refraction in diabetes are 
usually in the direction of increased myopia in the early cases and of 
increased hyperopia in tlie cases under treatment with falling blood 
sugar. They are due to variations in the refractive index of the lens 
which are most probably associated with the changing relations in 
concentration between the blood and the aqueous on the one hand and 
the lens on the other. Myopic changes in the diabetic eye may be a 
forerunner of cataract formation. In diabetics over 40 years tire change 
may be a slow one, due to increasing sclerosis of the lens as in ordinary 
senile cataract. In younger diabetics the typical rapid cataract forma- 
tion takes place as tlie result of increase of fluid in the cortical layers of 
the lens. Beginning change of this second tjqie may remain stationary 
or regress under insulin therapy. They appear only in the presence of 
high blood sugar and acidosis. If care is taken to eliminate bacterial 
infection of the conjunctiva and to lower the blood sugar and rid the 
patient of acidosis, cataract extraction can be performed in diabetics 
without added risk. Intracapsular extraction is preferable. Lipemia 
retinalis is a rare but typical finding. The fat content of tlie blood 
varies usually between 4 per cent and S per cent, and acidosis is alwaj's 
present. It affects only tlie retinal, not the choroidal vessels. Retinitis 
is rare in diabetics under 40. It is still questionable whether vascular 


changes are necessary for the development of the retinitis. The central 
punctate retinitis of Hirschberg seems to occur at times in uncompli- 
cated diabetes. The hemorrhagic forms are apparently always asso- 
ciated with lugh blood pressure, vessel changes and kidney damage. 
The basis of the retinal disease seems to be in vascular spasms whidi 
lead to disturbances of nutrition and the deposit of lipoids and fibrin. 
Histologically, marked changes are found in the capillaries and veins, 
hyalin degeneration of the walls with sclerosis and partial thromboses. 
In rave cases, hemorrhages take place into the vitreous with resultant 
];' 0 -tinitis proliferans. According to Onfray, about 50 per cent of patients 
witli diabetic retinitis die within 3 years. The prognosis does not depend 
so much on the diabetes, however, as on the height of the blood pressure 
and the amount of kidney damage. In the presence of marked v(»se 
changes insulin therapy should be used with caution. The soft eyeliall 
which is characteristic of dialietic conm may develop iieforc tlie onset 
of unconsciousness and may be a warning of tlie danger of coma. I he 
intraocular h^qiotension is probably dependent on loss of fluid, 
from the vitreous rather than directly on the loss of alkah rcsene from 
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the blood and aqueous. This view is supported by the finding of low 
intraocular tension in insulin hypoglycemia. Retrobulbar neuritis 
occurs in diabetics probably from the effect of misuse of alcohol and 
tobacco on an optic nerve sensitized by circulating toxic products of 
diabetic metabolism. It occurs more frequently in men usually over 
the age of 50 and is characterized by a cecocentral scotoma, especially 
for blue. In the treatnrent, withdrawal of tobacco and alcohol is neces- 
sary, as well as careful diet and insulin therapy. The disturbances of 
adaptation which occur frequently in diabetics may be explained on the 
basis of chemical changes in the pigment epithelium and in the sensory 
eells of the retina. Ocular muscle paralysis, affecting sometimes the 
third nerve but more usually the sixth, and hemianopsias are to be 
ascribed to accompanying high blood pressure and vascular disease 
rather than to the diabetes proper. 


RADIOLOGY 


UNDER THE CHARGE OF 

ALBERT MILLER, M.D., 

AND 

CHARLES G. SUTHERLAND, M.D., 

CONSULTING PHYSICIANS, SECTION OF ROENTGENOLOGY, MAYO CLINIC, 

ROCHESTER, MINN. 


Treatment of Osteogenic Sarcoma by Means of Irradiation. — 
After study of 58 cases of osteogenic sarcoma treated by irradiation, 
and after reviewing similar work in other clinics, Pfahler and Parry 
(Am. J. Roentgen, and Rad. Therap., 1931, 25, 761) feel justified in 
concluding that the only two methods of treatment for this disease are 
irradiation or smgery or the two combined. The results from irradia- 
tion are at least equal to, and the authors believe, better than, 
those obtained by surgery. Preliminary irradiation of the tumor area 
and irradiation of the chest followed by amputation has given best 
results to the authors. A biopsy for diagnosis is desirable, but should 
be preceded by deep Roentgen therapy for a month. 

Osteitis Fibrosa Cystica Generalisata With Hyerparath 3 nroidism. — 
It is becoming known that hyperparathyroidism from tumor or other 
lesions of the parathyroids may give rise to absorption of lime salts from 
the bones. Dresser and Hampton (Am. J. Roentgen, and Rad. Therap., 
1931, 25, 739) report 2 cases and regard the condition as a form of 
osteitis fibrosa cystica, and consider the Roentgen picture to be char- 
acteristic. The disease affects not only the bones of the extremities 
but also the skull, spine, ribs and pelvis. It is seen more often in women 
than in men and occurs most commonly between the ages of 30 and 60 
years. P ain, muscular weakness and postural abnormalities are common 
symptoms. Medical advice is often sought because of a spontaneous 
fracture. Roentgenologic changes in the affected bones are striking. 
In the skull, the bones of the vault present a generalized finely mottled. 
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granular texture, produced bj^ closely spaced areas of diminished density 
which are in-egular in outline and vary from a fraction of a millimeter 
to a centimeter or more in diameter. A similar appearance may be 
seen in the vertebral bodies, Often the most extensive changes are 
observed in the pelvis, the bones of which may shoAv an extreme degree 
of decalcification ndth replacement of the normal bone structure by 
large trabeculated cystic areas. There is geperalized decalcification 
of the ribs and occasional C3’stic areas associated with expansion and 
thinning of the cortex. The long bones present well-defined c.ysts which 
are frequently trabeculated and which maj^ be situated anj-where in the 
diaphj’sis. In addition to the c3'stic areas there is generalized decalci- 
fication of the long bones with corresponding loss of density and thinning 
of tile cortex. 


NEUROLOGY AND PSYCHIATRY 


tjndeh the chasge op 
FRANICLIN G. EBAUGH, M.D., 

PROFESSOK OF PSTCHIATRT, TINIVEHSITT OF COLORADO, DENVER, COLORADO, 

AND 

GEORGE JOHNSON, M.D., 

INSTRUCTOR IN PSTCHIATRT IN THE HNIVERSITT OF COLORADO. 


Hemorrhage of the Brain.— Bowman {Arch. Neurol, and Psychiat., 
1931, 25, 2) presents his investigations of hemoiThage of the brain based 
on cases of apoplexy in older and 3'ounger persons and on cases of gun- 
shot wounds in which the patients lived for several hours. The major 
portion of his paper discusses rather well the various concepts of hemor- 
rhage of the brain. He presents these ideas hicidl3' and briefly and 
concudes his discussion of their findings 63' presenting his owm personal 
observations. In his studies he found large hemorrhages from the rup- 
■ ture of large vessels the rule. “There,” he stated, "a disharmon3'^ 
e.xisted between tlie blood pressure in the vessel at the moment of 
rupture on the one side and a wealmess of the vessel wall on the other.” 
In the cases in which weakness of the vessel wall pla3-s the chief part, 
he pointed out tliat the ruptured vessel would generally not be the onl3' 
one with a weakness of the wall, but in tlie adjacent area other vessels 
with the same alteration of the wall would be found. Normal as well 
as altered vessels found in the area of a hemorrhage were found rup- 
tured. When no alteration of the vessel wall could be demonstrated, 
he stated that one must consider the possibility of the blood mass, 
which forces its wa3' and pushes everything aside. /‘The blood coming 
from these small normal vessels and that which flows out of the degen- 
erated vessels will greatly increase tlie quantity of the extravasated 
blood. ... If the hemorrhage lasts longer, several factors have 
an influence. There may be ischemia and chemical action from the 
changed tissue or from the extravasated blood. Tissue reaction dei'clops 
especiallv along the vessels; a peri vascul ary tissue-cell infiltration 
arises.” ' In comparing other observations in several cases of apoplexy 
with those made in a study of gunshot wounds, the author found that 
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there were curious analogies between them. In a relatively short time, 
vessel walls with necrosis are visible in the circular space of the destruc- 
tion by a gunshot wound. He found it striking that the necrobiotic 
process of the vessel Avail Avas progressing from the outside to the 
inside — it had also begun in a tissue that according to its connectiA'^e- 
tissue structure ought to have more resistance. Therefore, he pointed 
out, one must think of chemical influences of the surroundings. He 
found that it could be demonstrated that there Avas blood inside and 
outside the meso-ectoderm membrane, that the blood corpuscles Avere 
lying in the periA’^ascular space of VirchoAV-Robin and there Avas trans- 
portation of blood through the glial spaces of Held. Near the gunshot 
Avound he noticed that there Avas also necrosis of A'^essels in consequence 
of influences originating in the surroundings. The extraA'^asated blood 
propagated through the perivascular spaces of VirchoAv-Robin and 
through the glia spaces of Held. “Thus, in both apoplexia cerebri 
and gunshot wounds tlaere are mechanical and chemical influences that 
are of great importance.” In cases of a circular hemorrhage and of 
poliencephalitis hemorrhagica superior there also Avas found a necro- 
biotic process of the small A'^essels, dependent on mechanical and 
chemical influences. In “red softening,” tissue-cell infiltration Avas 
found, with degeneration and alteration of the vessels; this could be 
demonstrated in both recent and old hemorrhages. “Besides,” he 
states, “in red softening the wall of the hemorrhage consists of three 
distinct layers from inside to outside: (1) brain tissue Avith extra vasated 
material; (2) ncAv-formed vessels Avitli glia and lymphocytic elements, 
•and (3) gliosis.” He concludes his paper Avith the remarks, “It is not 
uncommon to make the clinical diagnosis of a cerebral hemorrhage and 
then to have the pathologist find no gross lesion at autopsy. Such cases 
used to be spoken of as ‘hemiplegia without anatomic observations.’ 
It is possible to explain, on a basis of transitory anemia, the A^arious 
evanescent hemiplegias, monoparesis and aphasias . . .; total 

recovery may take place in one case, and in another that appears no 
Avorse at the beginning tlie neurologic signs may become permanent 
disabilities. In the first case there is evidently only a passing cerebral 
anemia, not prolonged enough to cause tissue destruction, and in the 
second there is actual tissue destruction of the cerebrum . . . 

The problem of cerebral hemorrhage is still ncAV and challenging to 
investigators.” 


PATHOLOGY AND BACTERIOLOGY 
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OSKAR KLOTZ, M.D., C.M., 
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lodin Deficiency and Goiter. — Most American scientists accept the 
theory that iodin deficiency is the cause of endemic goiter. Tanabe, 
ill Germany, claims to have produced hyperplasia of the thjToid gland 
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by giving^ white rats a diet poor in iodin. Hellivig {Arch. Path., 
1931, 11, 709) was unable to confirm the findings of Tanabe; attempts 
to produce goiter in white rats by feeding a diet poor in iodin gave onlj'' 
negative results. His observations, on the contrary, showed that 
a diet poor in io^n produced atrophy of the thyroid gland. Giving 
a diet rich in calcium and free from iodin produced a marked epithelial 
hyperplasia of the thyroid gland. A diet rich in calcium and iodin 
produced small colloid goiters. Thus, he showed that an excess of 
iodin in the diet exerts an inhibitory action on hyperplasia of the 
thyroid gland, in spite of a high content of calcium. Thus, the author 
concluded that an insufficiency of iodin in the food was neitlier the only 
nor the essential cause of endemic goiter. From the positive results 
obtained with a diet rich in calcium, it would appear that a positive 
agent is responsible for the development of goiter. This positive 
agent may not be a single specific factor, and this or tliese positive 
agents may not alone cause hypertrophy' of' the thyroid gland in the 
presence of a high amount of iodin in the food, nor may insufficiency of 
iodin in itself cause endemic goiter in the absence of the other agents 
that cause goiter, but when both are present the conditions for the 
development of hyperplastic goiter would seem to be at their optimum. 


The Occurrence of Intranuclear Inclusions in the Nerve Cells in 
Poliomyelitis. — Small intranuclear acidophilic inclusions in the nerve 
cells of experimental poliomy'elitis, and in one human case were described 
by Htjbst (J. Path, and Bacterial., 1931, 34, 331). Fixation of the 
tissues in sublimate formol or Zenker formol, with subsequent colora- 
tion by Mallory’s phloxin methylene blue, was found most suitable. 
In poliomyelitic cords some of the anterior horn cells may be seen in 
a stage of degeneration characterized by a complete loss of Nissl sub- 
stance, irregularity of the cell outline and often extensive vacuolation 
of the cytoplasm. The nucleus is enlarged and mulberry shaped, and 
the nucleus may' appear almost or wholly devoid of any' acidophilic 
coagulum. In such cells the author was able to find inclusion bodies 
most readily'. In serial section the bodies were nearly alway's multiple; 
they varied in size from fine granules to rounded structures, 4 to 5 ^ 
in diameter, appearing bright red or bluish-pink. Often a large pinkish 
body' had small red granules adhering to its surface. The outline of 
the bodies was sharper than that of the nodal masses of normal acido- 
philic material and frequently they were separated by a clear halo from 
remnants of normal nuclear material. The bodies occurred in the large 
anterior horn cells and less often in the smaller nerve cells of the ante- 
rior and posterior horns. In addition, the nerve cells of the brain 
stem and the Betz cells of tlie motor cortex were at times affected. 
The bodies always occurred in damaged cells but were never seen in 
completely necrotic cells. The bodies were most numerous during the 
first three days of paralysis. The bodies were never found during the 
incubation period and were difficult to find late in the disease. 
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GEORGE W. McCOY, M.D., 
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Food Poisoning: Attempts to Immunize Human Volunteers with 
Staphylococcus Filtrates That Are Toxic to Man When Swallowed.— 
Dack, Jordan and Woolpert have shown that broth filtrates prepared 
from certain strains of staphylococci produce symptoms of “food poison- 
ing” (vomiting, diarrhea, weakness) when swallowed by man. Since 
tlie lower animals, including monkeys, are not visibly affected when 
fed wdth these filtrates any attempt to discover whether immunity to 
this toxic action can be produced is necessarily limited by the avail- 
ability of human volunteers. A second attack of diarrhea can be 
produced in the same individual by feeding the same amount of filtrate 
after a week’s interval. The present paper (J. Prevent. Med., 1931, 5, 
151) deals ■with the effects observed in 5 volunteers fed with gradually 
increasing doses of staphylococcal filtrates of Icnown gastrointestinal 
toxicity. The doses of filtrates "were administered in half pints of 
pasteurized milk. Four human subjects fed with gi-adually increasing 
doses of staphylococcus filtrates, reaching amounts of from 25 to 
32 cc., appeared to develop some tolerance to the poison of the particular 
strain used in the immunization treatment. Heterologous filtrates 
(10 cc.) taken at tlie conclusion of the “immunizing” treatment pro- 
duced no symptoms in one subject. Two other volunteers, however, 
when fed respectively 2 and 10 cc. of the filtrate of a heterologous strain, 
developed definite symptoms, which in the person receiving the larger 
dose were very violent. A fifth subject was extremely sensitive to small 
doses of filtrate and did not develop any tolerance. Rabbits injected 
intravenously wdth gradually increasing doses of staphylococcus filtrates 
developed a tolerance to the staphylococcus poison, both to that of the 
strain used in immunization and to tlrat of a heterologous strain. 
Serum from four normal persons, from a patient with active chronic 
osteomyelitis and from one "with an old healed lesion of osteomyelitis, 
when injected along with staphylococcus filtrate, did not protect rabbits 
against the staphylococcus poison. Serum from “immunized” men 
and rabbits did not protect monkeys or rabbits when it was mixed with 
potent filtrates and injected intravenously’'; nor did such serum protect 
a human volunteer who sw’alloAved it mixed with a potent filtrate. 


An Infection of the Rocky Mountain Spotted Fever Type,~/i/ruf(/i- 
caiion in the Eastern, Part of the United, States . — Badger, Di'ER and 
Rumreich {Public Health Reports, 1931, 46, 463) in studies on the 
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typhus-Rocky Mountain spotted fever group of eruptive diseases, 
isolated from human cases a virus very similar to that obtained from 
the Rocky Mountain spotted fever cases as they occur in the western 
states. Tests on guinea pigs, monkeys and rabbits were all successful 
in producing an infection of the nature mentioned. Finally cross- 
immunity tests were performed with a virus derived from the western 
Rocky Mountain spotted fever region and with the virus of typhus 
fever. These cross-immunity tests indicated that the new virus was 
not to be differentiated from the Rocky Mountain spotted fever lurus 
and was not related to the typhus virus at least insofar as such tests 
may make differentiation possible. 


PHYSIOLOGY 

PROCEEDINGS OF 

THE PHYSIOLOGICAL SOCIETY OF PHILADELPHIA 

SESSION OP OCTOBER 19, 1931 


The Oxidation of Cystin by lodin: A Consideration of Its Mechanism 
and of the Oxidation Reduction Potential of Thiol.— K. Shinohara 
(from the Research Institute of the Lankenau Hospital, Philadelphia). 
The Okuda metliod^ for the determination of cystin was studied because 
of the ambiguous end point and the excessive consumption of iodin 
when the titration is conducted in low concentrations of HCl (less than 
2 per cent HCl). This excessive consumption of iodin has been ex- 
plained by Bierich and Kalle^ as due to partial oxidation of cystein to 
cysteic acid instead of to cystin. Since bromin can effect tlie oxidation 
of disulphids to sulphonic acids, it might be e.xpected that free iodin 
would do likewise. Hence the reaction betv'een free iodin and cystin 
at low acidities was studied. 

Investigation of the speed of the above reaction and its final equilib- 
rium point supported the assumption that cysteic acid could be formed 
according to the reaction: 

RSSR + 51- + 6H;0 2RS03 + lOHI 

The cysteic acid was 'isolated and identified. A small amount of 
sulphuric acid was also formed. 

Examination of the speed of the reaction indicated that it is probably 
made up of a consecutive series of bimolecular reactions. l*or this 
reason a number of hypothetical intermediate steps are proposed. 
Because of their instability^ these intermediate products have not been 

isolated. , 

The above results correspond to what would be expected irom the 
studies of Dixon and Quastel^ and Michaelis and Flexncr'* on the oxida- 


1 Okuda, Y. X: Chem. Soc. Japan, 1924, 45, 1: Clioni. Abstr., 1024, 18, .3400, 
: Bierich. R., and Kallc, K.: Zeitschr. f. phys. Chetn., 1928, 175, H. 

3 Dixon, M., and Quastcl, J. H.: J- Chem. Soc., 

< Michaelis, L., and Flesner, L. B.: J- Biol- Chem., 19.S, 79, GS9. 
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tion reduction potential of the system RSSR — RSH and support the 
conelusion that the disulphid foihn is not directly in equilibrium with 
sulphydryl. 


The ■ Movement of Fluid Through the Human Capillary Wall in 
Relation to Venous Pressure and to the Colloid Osmotic Pressure of 
the Blood.— Eugene M. Landis (from the Robinette Foundation, Uni- 
versity of Pennsylvania). Microinjection studies in man have shown 
that normal average capillary blood pressure is approximately equal to 
the colloid- osmotic pressure of the blood. If the Starling hypothesis 
can be applied to fluid balance in man a relatively slight grade of 
venous congestion should cause the accumulation of fluid in the tissue 
spaces. Moreover, a rise in the colloid osmotic pressure of the blood 
should be accompanied by a reduction in the rate at which fluid accumu- 
lates with any given degree of venous congestion. These two points 
were tested by using a “pressure plethysmograph” to measure the rate 
at which fluid, accumulated in the tissue spaces of the arm during venous 
congestion. Errors due to vasomotor variation were avoided, since the 
bloodvessels of the segment of ann within this plethysmograph were 
collapsed before the volume of the enclosed tissue was measured. 

It was found in the normal, recumbent subject that fluid accum.ulated 
in the tissue spaces when venous pressure was greater than 15 to 
20 cm. water. Above an average venous pressure of 17 cm. water the 
rate of filtration of fluid was directly proportional to the increase in 
venous pressure. A unit rise in venous pressure (1 cm. water) increased 
the filtration rate by 0.0023 cc. per minute per 100 cc. of arm. 

The rate at which fluid was removed from the tissues of the arm 
depended on the size of the accumulation, being more rapid with larger 
collections. When the accumulated fluid amounted to less than 0.6 cc. 
per 100 cc. of arm the removal of fluid was retarded by elevating the 
venous pressure to 15 or 20 cm. water. When the accumulated fluid 
amounted to more than 0.6 cc. per 100 cc. of arm the fluid was removed 
very rapidly in spite of slight grades of venous congestion. From this 
it seems possible that true capillary absorption may play the dominant 
role in the removal of small accumulations of tissue fluid, while lymph- 
atie drainage becomes more important with the larger accumulations. 

When the colloid osmotic pressure of the blood was ele^"ated by 
standing the rates of filtration produced by a given venous pressure 
were reduced below the rates observed in the same subjects Avhen 
recumbent. A unit rise in colloid osmotic pressure (1 cm. water) was 
accompanied by a reduction in the filtration rate of from 0.0027 to 
0.0045 cc. per minute per 100 cc. of arm. 

Uric Acid in Frog’s Glomerular Urine. — J. Bordley, 3d, and A. 
N. Richards (from the Physiologic Laboratory, Har\"ard Univei’sity, 
School of Public Health). As a preliminary to the study of the mode 
of elimination of uric acid by the kidney of amphibians and reptiles, 
Folin’s method for the quantitative estimation of this substance has 
been successfully adapted to such minute volumes of fluid as may be 
obtained by puncture of a single glomerulus of the frog’s kidney. The 
principle of the adaptation is precisely the same as that of the original 
method. The reaction is conducted in a capillary tube, approximately 
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0.35 mm. in caliber, and the color comparison is made by the capillarv 
tube method of Richards and Walker. 


Under a low power of the microscope (15 X), on the stage of which 
a micrometer scale is cemented, capillary tubes are charged with col- 
umns of fluid of measured length which are successively introduced as 
as follows ; (a) Uric acid solution, 5 mm. ; (b) cyanid urea solution, 
5 mrn.j (c) Folin’s uric acid reagent, 1 mm. The tube is sealed and 
laid aside until the entire series, both of unknowns and standards, has 
been similarly prepared. When all are ready the fluids within the 
tubes are made to mix by whirling in a centrifuge and after an interval 
of 4 minutes the tubes are immersed for 1 minute in boiling water. 
The color comparisons are made against a brilliantly illuminated milk 
glass background by means of the naked eye or a reading glass. 

For each series of determinations a series of 7 tubes is prepared from 
standard uric acid solutions as follows: 0.6, 0.8, 1.0, 1.2, 1.4, 1,6 and 
2 mg. per 100 cc. If the concentration of uric acid in the unknown 
solution is higher than 2 mg. per 100 cc. it must be diluted appropriately 
to bring it into the range of the standards. 

Among 39 determinations carried out in duplicate on known unknown 
solutions the average of the duplicates differed from the known uric 
acid concentration by more than 10 per cent in only 1 instance (12 per 
cent). The deviation from the known value was less than 5 in 74 per 
cent of the determinations. The average error of the 39 determinations 
was — 1 per cent. 

When 2 uric acid determinations are carried out on a single sample 
of glomerular urine they agree well. The technically most perfect 
comparisons of the uric acid content of plasma and glomerular urine 
collected from frogs which have been injected with uric acid indicate 
identity of concentration in these two fluids. 


The Intermediate Hemoglobin Compound Hypothesis.— S. Gold- 
schmidt (from the Physiologic Laboratory, Cambridge, England). 
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